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1.0 INTRODUCTION 
This Feasibility Study (FS) has been prepared to provide information to support a remedial decision at the 
Stratford Army Engine Plant (SAEP).  In October 1995, SAEP was placed on the Base Closure and 
Realignment (BRAC) list, known as BRAC 95.  U.S. Army BRAC properties must be investigated to 
determine the nature and extent of environmental contamination.  The environmental investigation, and 
evaluation of potential remedial alternatives are being conducted pursuant to the Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA), the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP), and Executive Order 12580.   

The FS was conducted in accordance with CERCLA, the NCP (U.S. Environmental Protection Agency 
[USEPA], 1990), the USEPA Guidance on Conducting Remedial Investigations and Feasibility Studies 
Under CERCLA (USEPA, 1988), and the BRAC Cleanup Plan Guidebook (Department of Defense 
[DoD], 1993).   

1.1 Purpose and Organization 
The purpose of the FS is to screen, evaluate and compare remedial alternatives.  The FS evaluates 
alternatives to address the unacceptable risk associated with the industrial and commercial land use 
exposures.  The process involves three basic phases, the development of alternatives, the screening of 
alternatives and the detailed analysis of alternatives.  Remedial alternatives are first screened by their 
effectiveness, implementability and relative cost.  The detailed analysis of the alternatives further defines 
each alternative, provides an assessment and summary of each against the nine evaluation criteria and 
provides a comparative analysis among the alternatives.   

The FS report is organized into six sections.  Section 1.0 is the introduction and summary of the Remedial 
Investigation; Section 2.0 provides the preliminary clean up goals, Applicable or Relevant and 
Appropriate Requirements (ARARs) and remedial response actions; Section 3.0 is the screening of 
technologies and process options; in Section 4.0 alternatives are developed and screened; Section 5.0 
provides the detailed analysis of remedial alternatives and Section 6.0 is the comparative analysis of 
alternatives.   

1.2 Approach  
CERCLA §121(d)(1) requires remedial actions to attain a degree of cleanup that assures protection of 
human health and the environment [42 U.S.C. §9621(d)(1)].  This requirement is implemented through a 
risk assessment based on site-specific exposures that identifies contaminant exposure pathways.  These 
exposure pathways present either a current or potential future unacceptable risk.  When such a risk is 
identified, a response action is required.  The unacceptable risks presented by contamination at SAEP will 
be addressed in accordance with the Connecticut Remediation Standards (RSRs) outlined in Title 22a-
133k of the Connecticut Administrative Regulations.   

The Remedial Investigation (RI) included a contamination assessment and human health baseline risk 
assessment (HHBRA)(Assistant Chief of Staff for Installation Management [ACSIM], 2004).  The 
HHBRA provided an assessment of the potential health risks associated with an industrial and 
commercial land use and exposures to chemicals at the site in the absence of any remedial action.  The 
results of the HHBRA indicate that health risks associated with potential exposures to contaminants of 
potential concern (COPC) in indoor air and surface soil, and indoor air and subsurface soil, under possible 
future commercial/industrial land use conditions do not exceed a hazard index (HI) of 1 (highest HI = 1).  
However, cancer risks for combined exposures to soil and indoor air at the Main Site exceed the USEPA 
cancer risk range.  These risks are due to potential exposures to indoor air in Building B-2.  The cancer 
risks associated with surface soil and subsurface soil (highest risk = 7E-05) are at the upper end of the 
USEPA acceptable cancer risk range and exceed the CTDEP cancer risk limit. 
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1.3 Background Information 
1.3.1 Site Description and History 
The SAEP is located in Stratford, Connecticut, on the Stratford Point peninsula in the southeast corner of 
Fairfield County.  The site is on the border of the Bridgeport and Milford U.S. Geological Survey (USGS) 
Quadrangles.  The site is bordered by a paved parking lot and wetlands to the north; the Housatonic River 
to the east; an open field and drainage channel to the south; the Sikorsky Memorial Airport, several small 
businesses and Frash Pond to the west.  The location of the site is shown on Figure 1-1.   

SAEP consists of approximately 124 acres, of which about 76 acres are improved land and 48 acres are 
riparian rights.  The 76 acres of improved land consist of 49 buildings, paved roadway and grounds, and 
five paved parking lots.  The 48 acres of riparian rights consist of access to the Tidal Flats and channel of 
the Housatonic River.  The site layout is shown on Figure 1-2.   

Access to the property is restricted with a perimeter fence and security personnel.  Access to the tidal mud 
flats from the Housatonic River is unrestricted and could potentially be entered by boaters and fishermen.  
The tidal mudflats are separated from the property by an earthen berm that has fencing along the site side 
and a gate restricting access from the causeway.   

From 1929 until 1948 the plant was used to develop and manufacture aircraft.  The earliest buildings were 
constructed in 1929 for the Sikorsky Aircraft Corporation.  The plant was expanded during World War II 
to accommodate mass production.  During this time the shoreline was extended to provide land area for 
new buildings.  The plant was idle from 1948 until 1951.  From 1952 until it closed in 1997 the plant was 
used to produce reciprocating aircraft engines and turbine engines for both commercial and military 
applications.   

1.3.2 Environmental Setting 
The ground surface at SAEP is relatively flat with elevations less than 10 feet above mean sea level.  
Buildings and pavement cover most of the site.  Surficial deposits consist of glacial outwash, alluvium, 
silt and fill.  Fill is found at the surface throughout most of the site and is thickest along the Dike.  The 
underlying silt deposit consists of dark organic fine silts with very fine sands, which are occasionally 
clayey.  The thickness of the silt layer varies from as much as 30 feet adjacent to the Dike at the north end 
of the facility, to nonexistent toward the interior of the facility.  Alluvium and outwash deposits underlie 
the fill and silt.  The alluvium consists of sand with clay, silt, and cobbles.  The glacial outwash beneath 
the alluvium and above the bedrock surface is a fine to medium sand with some silt.  Bedrock ranges in 
depth from about 49 feet to 184 feet below ground surface (bgs).   

Groundwater occurs at depths ranging from approximately 5 to 8 feet bgs.  Groundwater flow in the 
shallow aquifer is generally from west to east and southeast toward the Intertidal Mudflats.  The 
horizontal gradient beneath Building B-2 is relatively flat but increases near the Dike to the northeast.  
The estuarine silts act as a low permeability boundary to groundwater flow in this area resulting in the 
increased gradient.  Groundwater flow in the deeper portions of the aquifer is from also west to east.  
Vertical gradients indicate slight upward to neutral gradients from deep monitoring wells screened on top 
of bedrock, to shallower wells.  The estimated horizontal groundwater velocity ranges from near zero 
feet/year beneath Building B-2, to 255 feet/year near the tidal flats.  The higher velocities occur in the 
more permeable sections of the overburden deposits.   

Groundwater beneath the site is designated as GB, which is defined by CTDEP Water Quality Standards 
as "Groundwater within a historically highly urbanized area or an area of intense industrial activity and 
where public water supply service is available.  Such groundwater may not be suitable for human 
consumption without treatment due to waste discharges, spills, or leaks of chemicals or land use impacts."   
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1.4 Contamination Assessment 
1.4.1 Soil  
Soil contaminant concentrations were compared to both the Industrial/Commercial (I/C) Direct Exposure 
Criteria (DEC) and the GB groundwater Pollutant Mobility Criteria (PMC).  Contaminant concentrations 
exceeding these criteria have been detected at depths of up to seven feet bgs.  Areas where contaminants 
exceed these criteria include the Hazardous Waste and Waste Oil Area, the Jet Fuel Tank Farm, the 
former B-2 Chromium Plating Facility, the manufacturing areas of Building B-2, the south parking lot 
and other miscellaneous areas.    

Comparing contaminants to the GB PMC indicates the majority of the volatile organic compounds (VOC) 
exceedances are within 200 feet of the dike between Buildings B-74, B-13 and B-64-2.  Total petroleum 
hydrocarbons (TPH) are found along the shoreline and around Building B-34 and Building B-16.  
Polycyclic aromatic hydrocarbons (PAHs) above the GB PMC were found in the South Parking Lot 
located in the southeastern portion of the site, south of Building B-6, and in samples within 200 feet of the 
western portion of the dike (Figure 1-3).  This figure presents the locations of samples with synthetic 
precipitation leaching procedure (SPLP) organics that exceed 10 x GA Groundwater Protection Criteria 
(GWPC).  Comparisons with these criteria show fewer exceedances than comparison to the GB PMC.   

Cadmium and chromium were found to exceed the GB PMC (Appendix A).  The chromium exceedances 
are all associated with the former chromium plating room in Building B-2.  Cadmium was found in the 
south parking lot with a maximum detected concentration of 0.112 mg/L compared to the GB PMC of 
0.05 mg/L.  This sample was collected between 0 and 2 feet bgs at SB22A1-1 near Building B-6A.  Other 
exceedances of the GB PMC for cadmium are also from samples collected beneath the South Parking Lot 
(Figure 1-4).   

Exceedances of the Industrial/Commercial Direct Exposure Criteria (I/C DEC) include lead, PAHs and 
PCBs.  The majority of the soils above I/C DEC are co-located with GB PMC as shown on Figures 1-5 
and 1-6.  Arsenic and nickel in a few locations are found slightly above the I/C DEC, but these metals are 
not release related, naturally occurring and not included in Figure 1-6.  Estimated soil volumes are shown 
on Table 1-1.   

1.4.2 Soil Vapor  
Soil vapor results were compared to the Industrial/Commercial Volatilization Criteria (I/C VC).  The 
VOCs trichloroethylene (TCE), dichloroethene (DCE) and tetrachloroethene (PCE) were detected in soil 
vapor.  TCE was detected beneath Buildings B-2, B-3, B-10 and B-12 at levels above the I/C VC with the 
highest concentrations beneath Building B-2.  PCE was also found above the I/C VC, but less frequently.  
DCE was found below the I/C VC.  Figure 1-7 shows the locations of soil vapor above the I/C VC.   

1.4.3 Groundwater 
Contaminants in groundwater were compared to the I/C VC for groundwater.  VOCs including PCE, 
TCE, TCA, DCE and vinyl chloride were detected in groundwater above the I/C VC (Figure 1-8).  TCE 
and DCE exceed the I/C VC across much of the site west of Sniffens Lane.  PCE exceeds the I/C VC 
beneath Building B-2 and B-12 and the West Parking Lot.  TCA exceeds the I/C VC in the central part of 
the site beneath Building B-2.   

 



³
0 3,000 6,0001,500

Feet

Source: USGS Quadarangle Map, Bridgeport and Milford, CT, 1970 and 1980.

Site Boundary

Figure 1-1
Location Map

Stratford Army Engine Plant
Feasibility Study Report

File: 8060-002-101.mxdDate: 01/27/05

ConnecticutStratford



WEST
PARKING

LOT

SOUTH MAIN STREET

SNIFFENS LANE

SOUTH
PARKING

LOT

NORTH
PARKING

LOT

Former
Equalization

Lagoon

HOUSATONIC RIVER

INTERTIDAL
MUD FLATS

FRASH POND

TIDAL DRAINAGE
DITCH

B-2

B-3

B-6

B-16

B-10

B-1

B-65

B-4

B-19

B-12

B-3A

B-77 B-53

B-15

B-13

B-5

B-74

B-18

B-61

B-58

B-67

B-52

B-7

B-72

B-44

B-48

B-9

B-80

B-71

B-42

B-59

B-7A

B-8

B-64-2

B-17
B-64

B-79
B-69

B-34

B-70

B-73

B-81

B-33

B-76

B-64-1

B-36

B-38

B-40

B-37

B-68

B-78

B-75

B-41

B-63

B-60

B-82

³

0 100 200 300 400 500 60050

Feet

Figure 1-2
Site Layout

Stratford Army Engine Plant
Feasibility Study Report

File: 8060-002-102.mxdDate: 01/27/05

ConnecticutStratford

Fence

Existing Buildings

Demolished Buildings

Lagoons

Open Space

Open Pavement/ Concrete Areas

Roads/Parking Lots

Water



!!

!!

!!!!!!!!!!

!!!!!!!!!!!!!!
!!!!!!!!!!

!!!!!!!!!!!!!!

!!

!!!! !!!!

!!!!!!

!!!!

!!

!!

!!!!!!!!

!!

!!
!!

!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!

!!

!!!!!!!!!!!!!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<!<

!<!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!< !<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!< !<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!< !<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<
!<

!<

!<

!< !<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<
!< !<

!<!< !<

!<

!<

!<

!<

!<

!<

!<

!<

INTERTIDAL
MUD FLATS

WEST
PARKING

LOT

SOUTH MAIN STREET

SNIFFENS LANE

SOUTH
PARKING

LOT

NORTH
PARKING

LOT

1,1-Dichloroethene
1,1,2,2-Tetrachloroethane
1,2-Dichloroethane
Vinyl Chloride

1,1,2,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Benzene

TPH

TPH

TPH

TPH
TPH

TPH

TPH

Trichloroethene

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Carbazole
Chrysene
Dibenz(ah)anthracene
Ideno(1,2,3-c,d)pyrene
Pyrene

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Carbazole
Chrysene
Ideno(1,2,3-c,d)pyrene

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Dibenz(ah)anthracene
Ideno(1,2,3-c,d)pyrene
Pyrene

Trichlorethene

Trichlorethene

cis-1,2-Dichloroethene

cis-1,2-Dichloroethene
Xylenes

Benzene
Ethylbenzene
Xylenes

Benzene
cis-1,2-Dichloroethene
Vinyl Chloride
Xylenes

Benzene
cis-1,2-Dichloroethene
Ethylbenzene
Vinyl Chloride
Xylenes

Tetrachlorethene
Trichlorethene

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Dibenz(ah)anthracene
Ideno(1,2,3-c,d)pyrene Trichlorethene

Former
Equalization

Lagoon

1,1-Dichlorethene
1,1,10Trichloroethane
Benzene
cis-1,2-Dichloroethene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl Chloride
Xylenes
2-Methylnaphthalene
Bis(2-ethylhexyl)phthalate

Carbontetrachloride
Trichlorethene
Chrysene

FRASH
POND

TIDAL DRAINAGE
DITCH

HOUSATONIC RIVER

3

6

5

19

1

4

15

18

7

16

12
8

9

13

10

14
B-2

B-3

B-6

B-16

B-10

B-1

B-65

B-4

B-19

B-12

B-3A

B-77

B-53

B-15

B-13

B-5

B-74

B-18

B-61

B-58

B-67

B-52

B-7

B-72

B-44

B-48

B-9

B-80

B-71

B-42

B-59

B-7A

B-8

B-64-2

B-17

B-79
B-69

B-70

B-73

B-81

B-76

B-64-1

B-36

B-38

B-37

B-68

B-78

B-75

B-63

B-60

B-82

BR-9

BR-8

BR-7

BR-6

BR-5

BR-4

BR-3

BR-2

BR-1

BR-10

SB05A2

SP-99-4

SB08A-3

SB08A-2

SB08A-1

SP-99-05

SP-99-09

SP-99-12

SP-99-14

EBS 43-1

SB33A1-1

SB31A3-2
SB31A3-1 SB31A2-2

SB31A2-1

SB29A1-4

SB29A1-3

SB29A1-2

SB29A1-1

SB28A2-2

SB28A2-1

SB28A1-2
SB28A1-1

SB27E8-1
SB27E7-1

SB27E6-1

SB27E4-1

SB27E3-1

SB27E2-1

SB27D1-1

SB27C1-1

SB27B1-1

SB27A1-1

SB23A1-3

SB23A1-2

SB23A1-1

SB22A1-3

SB22A1-2

SB22A1-1

SB20A1-3

SB20A1-2
SB20A1-1

SB19A1-6

SB19A1-5

SB19A1-3

SB17A5-1

SB17A4-1
SB17A3-8

SB17A3-4

SB17A3-3

SB17A3-2
SB17A2-3

SB17A2-2

SB16D1-3

SB16D1-2

SB16D1-1

SB16C1-2
SB16C1-1

SB16B1-2SB16B1-1

SB16A1-4
SB16A1-3

SB16A1-2

SB16A1-1

SB15A1-1

SB14A2-1

SB13J1-2

SB13J1-1

SB13I1-1

SB13H1-1

SB13G1-1

SB13F1-1

SB13E1-1

SB13D1-3

SB13C1-1
SB13B1-1

SB13A1-1

SB12E2-1SB12E1-1

SB12D1-3
SB12D1-2

SB12C1-2

SB12C1-1

SB12B6-2

SB12B6-1

SB12B5-1

SB12B3-3

SB12B3-2

SB12B3-1

SB12B2-1
SB12B1-1

SB12A1-1

SB10A1-3
SB10A1-2

SB10A1-1

SB09C2-1

SB09C1-1
SB09B8-1SB09B7-1

SB09B6-1

SB09B2-1

SB09A2-1

SB09A1-3

SB08L1-9

SB08L1-8

SB08L1-7

SB08L1-5

SB08L1-4

SB08L1-3

SB08K2-1

SB08K1-4

SB08K1-2

SB08K1-1

SB08J1-1SB08I1-2

SB08I1-1

SB08H1-2

SB08H1-1

SB08G1-1

SB08F1-2

SB08F1-1

SB08E1-2

SB08E1-1

SB08D2-1

SB08D1-1

SB08C4-1

SB08C2-1

SB08C1-1

SB07A1-1

SB06A3-1
SB06A2-2

SB06A2-1 SB06A1-1

SB05A2-1

SB05A1-1

SB03B1-1

SB03A1-1

SB01A1-2

SB01A1-1

PZ-99-03

HA-99-08

HA-99-01

DB-99-18
DB-99-17

DB-99-16 DB-99-15

DB-99-14

DB-99-13

DB-99-12

DB-99-10

DB-99-01

SB27E11-3

SB27E11-2

SB09B11-1

SP-PLOT-03

B-64

B-34
B-33

B-40

B-41

SB12-3

SB31A1-3
SB31A1-2
SB31A1-1

SB27E9-1

SB27E1-4

SB27E1-3

SB27E1-2

SB27E1-1

SB24D1-1

SB24C1-1

SB24B1-2

SB24B1-1

SB24A4-4
SB24A4-2

SB24A4-1

SB24A3-1

SB24A2-2SB24A2-1

SB24A1-2
SB24A1-1

SB20A2-2
SB20A2-1

SB19A1-4

SB17C1-1

SB17B1-1

SB17A3-7
SB17A3-6

SB17A3-5
SB17A3-1

SB17A2-6

SB17A2-4SB17A2-1

SB17A1-1

SB14A2-2

SB13D1-2

SB13D1-1

SB12D1-1

SB12B4-1

SB09B9-1
SB09B4-1

SB09B3-1

SB09A1-4

SB09A1-2SB09A1-1

SB08L1-6

SB08L1-2

SB08K1-3

SB08C3-1

SB06A2-3

HA-99-07

HA-99-03
HA-99-02

DB-99-11

DB-99-09

DB-99-08

DB-99-07

DB-99-06

DB-99-05

DB-99-04 DB-99-03 DB-99-02

SB27E11-1
SB27E10-1

SB09B10-1

³

0 100 200 300 400 500 60050

Feet

Figure 1-3
Soil Remediation Areas

GB PMC Organics

Stratford Army Engine Plant
Feasibility Study Report

File: 8060-002-103.mxdDate: 01/27/05

ConnecticutStratford

Source: Harding ESE, Draft ISA, May 2002

!< Soil Sample Locations

!! Organics in Soil at Concentrations Exceeding GB PMC (TPH)

!! Organics in Soil at Concentrations Exceeding GB PMC (SVOCs)

!! Organics in Soil at Concentrations Exceeding GB PMC (VOCs)

Fence

Estimated Extent of Soil Remediation

Existing Buildings

Demolished Buildings

Lagoon

Open Pavement/Concrete Areas

Open Space

Roads/Parking Lots

Water



!!

!!

!!
!!
!!!!

!!

!!

!!

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<!<

!<!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!< !<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!< !<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!< !<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<
!<

!<

!<

!< !<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<
!< !<

!<!< !<

!<

!<

!<

!<

!<

!<

!<

!<

INTERTIDAL
MUD FLATS

WEST
PARKING

LOT

SOUTH MAIN STREET

SNIFFENS LANE

SOUTH
PARKING

LOT

NORTH
PARKING

LOT

Cadmium

Cadmium

Chromium

Chromium

Former 
Equalization 

Lagoon

ACCESS R
OAD

Cadmium

FRASH
POND

HOUSATONIC RIVER

TIDAL DRAINAGE
DITCH

11

20

19

17

B-2

B-3

B-6

B-16

B-10

B-1

B-65

B-4

B-19

B-12

B-3A

B-77 B-53

B-15

B-13

B-5

B-74

B-18

B-61

B-58

B-67

B-52

B-7

B-72

B-44

B-48

B-9

B-80

B-71

B-42

B-59

B-7A

B-8

B-64-2

B-17
B-64

B-79
B-69

B-34

B-70

B-73

B-81

B-33

B-76

B-64-1

B-36

B-38

B-40

B-37

B-68

B-78

B-75

B-41

B-63

B-60

B-82

BR-9

BR-8

BR-6

BR-5

BR-4

BR-3

BR-2

BR-1

BR-10

SB12-3

SB05A2

SB08A-3

SB08A-2

SB08A-1

SP-99-05

SP-99-09

SP-99-14

EBS 43-1

SB33A1-1

SB31A3-2
SB31A3-1

SB31A2-2
SB31A2-1

SB31A1-3

SB29A1-4

SB29A1-3

SB29A1-2

SB29A1-1

SB28A2-2

SB28A2-1

SB28A1-2
SB28A1-1

SB27E9-1

SB27E8-1
SB27E7-1

SB27E4-1

SB27E3-1

SB27E2-1

SB27E1-4

SB27E1-3

SB27E1-2

SB27E1-1

SB27D1-1

SB27C1-1

SB27B1-1

SB27A1-1

SB24D1-1

SB24B1-2

SB24B1-1

SB24A4-4
SB24A4-2

SB24A4-1

SB24A3-1

SB24A2-2
SB24A2-1

SB24A1-2
SB24A1-1

SB23A1-3

SB23A1-2

SB22A1-3

SB22A1-2

SB22A1-1

SB20A1-3

SB20A1-2
SB20A1-1

SB19A1-6

SB19A1-5

SB19A1-4

SB19A1-3

SB19A1-2 SB19A1-1

SB17C1-1

SB17B1-1

SB17A5-1

SB17A4-1
SB17A3-8

SB17A3-7
SB17A3-6

SB17A3-5

SB17A3-4

SB17A3-3

SB17A3-1

SB17A2-6

SB17A2-4

SB17A2-3

SB17A2-2
SB17A1-1

SB16D1-3

SB16D1-2

SB16D1-1

SB16C1-2
SB16C1-1

SB16B1-2
SB16B1-1

SB16A1-4

SB16A1-3
SB16A1-2

SB16A1-1

SB15A1-1

SB14A2-1

SB13J1-2

SB13J1-1

SB13I1-1

SB13H1-1

SB13G1-1

SB13F1-1

SB13E1-1

SB13D1-2

SB13D1-1
SB13C1-1

SB13B1-1

SB13A1-1

SB12E2-1
SB12E1-1

SB12D1-3
SB12D1-2

SB12C1-2

SB12C1-1

SB12B6-2

SB12B6-1

SB12B5-1

SB12B4-1

SB12B3-3

SB12B3-2

SB12B3-1

SB12B1-1

SB12A1-1

SB10A1-3
SB10A1-2

SB10A1-1

SB09C2-1

SB09C1-1

SB09B9-1

SB09B8-1

SB09B7-1

SB09B6-1

SB09B2-1

SB09A2-1

SB09A1-4
SB09A1-3

SB09A1-2

SB08L1-8

SB08L1-6

SB08L1-5

SB08L1-4

SB08L1-3

SB08L1-2

SB08K1-4

SB08K1-3

SB08K1-2

SB08K1-1

SB08J1-1SB08I1-2

SB08I1-1

SB08H1-2

SB08H1-1

SB08G1-1

SB08F1-2

SB08F1-1

SB08E1-2

SB08E1-1

SB08D2-1

SB08D1-1

SB08C4-1

SB08C3-1

SB08C2-1

SB08C1-1

SB07A1-1

SB06A3-1

SB06A2-3

SB06A2-2

SB06A2-1
SB06A1-1

SB05A1-1

SB03B1-1

SB03A1-1

SB01A1-2

SB01A1-1

HA-99-08

HA-99-02

HA-99-01

DB-99-18
DB-99-17

DB-99-16 DB-99-15

DB-99-14

DB-99-13

DB-99-12

DB-99-10

DB-99-08

DB-99-07

DB-99-06

DB-99-05

DB-99-04 DB-99-03 DB-99-02

DB-99-01

SB27E11-3

SB27E11-2

SB27E11-1
SB27E10-1

SB09B11-1

SB09B10-1

SP-PLOT-03

BR-7

SP-99-4SP-99-12

SB31A1-2
SB31A1-1

SB27E6-1

SB24C1-1

SB23A1-1

SB20A2-2
SB20A2-1

SB17A3-2

SB17A2-1

SB14A2-2

SB13D1-3

SB12D1-1

SB12B2-1

SB09B4-1

SB09B3-1

SB09A1-1

SB08L1-9

SB08L1-7

SB08K2-1

SB05A2-1

PZ-99-03

HA-99-07

HA-99-03

DB-99-11

DB-99-09

³

0 100 200 300 400 500 60050

Feet

Figure 1-4
Soil Remediation Areas

GB PMC Inorganics

Stratford Army Engine Plant
Feasibility Study Report

File: 8060-002-104.mxdDate: 01/27/05

ConnecticutStratford

Source: Harding ESE, Draft ISA, May 2002

!< Soil Sample Locations

!! Inorgancis in Soil at Concentrations Exceeding GB PMC

Fence

Existing Buildings

Demolished Buildings

Estimated Extent of Soil Remediation

Lagoon

Open Space

Open Pavement/Concrete Areas

Roads/Parking Lots

Water



!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<!<

!<
!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<!<

!<!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!< !<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!< !<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<
!<

!<
!<

!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<
!<

!<

!<

!< !<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<
!< !<

!<!< !<

!<

!<

!<

!<

!<

!<

!<

!<

!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!

!!

!!

!!

!!

!!

!!

!!

!!

!!
!!!
!!!

FRASH
POND

WEST
PARKING

LOT

SOUTH MAIN STREET

SNIFFENS LANE

SOUTH
PARKING

LOT

NORTH
PARKING

LOT

Benzo(a)pyrene
Benzo(b)fluoranthene
Chrysene

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Ideno(1,2,3-c,d)pyreneBenzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenz(ah)anthracene

PCB 1254
PCB 1260

PCB 1260

1,20Dichloroethene
cis-1,2-Dichloroethene
Tetracholoroethene
Trichloroethene
Vinyl Chloride

Benzo(a)anthracene
Benzo(a)pyrene
Dibenz(ah)anthracene

Former
Equalization
Lagoon

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Ideno(1,2,3-c,d)pyrene

Vinyl Chloride

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenz(ah)anthracene

2-Methylnaphthalene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Carbazole
Chrysene
Dibenz(ah)anthracene
Dibenzofuran
Indeo(1,2,3-c,d)pyrene
Phenathrene
Pyrene

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Carbazole
Chrysene
Indeo(1,2,3-c,d)pyrene

INTERTIDAL 
MUD FLATS

HOUSATONIC RIVER

TIDAL DRAINAGE
DITCH

3
2

21
22

23

15

5

19

BR-8

BR-7

BR-6

BR-5

BR-4

BR-3
BR-2

BR-1

BR-10

SB12-3

SB05A2

SP-99-4

SB08A-3

SB08A-2

SB08A-1

SP-99-05

SP-99-09

SP-99-12

SP-99-14

SB33A1-1

SB31A3-2SB31A3-1 SB31A2-2
SB31A2-1

SB31A1-3SB31A1-2

SB29A1-4

SB29A1-3

SB29A1-2

SB29A1-1

SB28A2-2

SB28A2-1

SB28A1-2
SB28A1-1

SB27E9-1

SB27E8-1
SB27E7-1SB27E6-1

SB27E4-1

SB27E3-1

SB27E2-1

SB27E1-4

SB27E1-3

SB27E1-2
SB27E1-1

SB27D1-1

SB27C1-1

SB27B1-1

SB27A1-1

SB24D1-1

SB24C1-1

SB24B1-2

SB24B1-1

SB24A4-4
SB24A4-2

SB24A4-1

SB24A3-1

SB24A2-2

SB24A2-1

SB24A1-2
SB24A1-1

SB23A1-3

SB22A1-3

SB22A1-2

SB22A1-1

SB20A2-2
SB20A2-1

SB20A1-3

SB20A1-2

SB19A1-6

SB19A1-5

SB19A1-3

SB19A1-2 SB19A1-1

SB17C1-1

SB17B1-1

SB17A5-1

SB17A4-1

SB17A3-8

SB17A3-7
SB17A3-6

SB17A3-5

SB17A3-3

SB17A3-2

SB17A3-1

SB17A2-6

SB17A2-4

SB17A2-3

SB17A2-2

SB17A2-1

SB17A1-1

SB16D1-3

SB16D1-2

SB16D1-1

SB16C1-2
SB16C1-1

SB16B1-2SB16B1-1

SB16A1-4
SB16A1-3

SB16A1-2
SB16A1-1

SB15A1-1

SB14A2-2

SB14A2-1

SB13J1-2

SB13J1-1

SB13I1-1

SB13H1-1

SB13G1-1

SB13F1-1

SB13E1-1

SB13D1-3

SB13D1-2

SB13D1-1
SB13C1-1SB13B1-1

SB13A1-1

SB12E2-1
SB12E1-1

SB12D1-3
SB12D1-2

SB12C1-2

SB12C1-1

SB12B6-2

SB12B6-1
SB12B5-1

SB12B4-1

SB12B3-3

SB12B3-2

SB12B3-1

SB12B2-1
SB12B1-1

SB12A1-1

SB10A1-3
SB10A1-2

SB10A1-1

SB09C2-1

SB09C1-1

SB09B9-1

SB09B8-1

SB09B7-1

SB09B6-1

SB09B3-1

SB09B2-1

SB09A2-1
SB09A1-3

SB09A1-2

SB08L1-9

SB08L1-8

SB08L1-7

SB08L1-5

SB08L1-4

SB08L1-3

SB08L1-2

SB08K2-1

SB08K1-4

SB08K1-3

SB08K1-2

SB08K1-1

SB08J1-1SB08I1-2

SB08I1-1

SB08H1-2

SB08H1-1
SB08G1-1

SB08F1-2

SB08F1-1

SB08E1-2
SB08E1-1

SB08D2-1

SB08D1-1

SB08C4-1

SB08C3-1

SB08C2-1

SB08C1-1

SB07A1-1

SB06A3-1

SB06A2-3

SB06A2-2

SB06A2-1SB06A1-1

SB05A2-1

SB05A1-1

SB03B1-1

SB03A1-1

SB01A1-2

SB01A1-1

PZ-99-03

HA-99-08

HA-99-03 HA-99-02

HA-99-01

DB-99-18
DB-99-17

DB-99-16 DB-99-15

DB-99-14

DB-99-13

DB-99-10

DB-99-08

DB-99-07

DB-99-06

DB-99-05

DB-99-04 DB-99-03 DB-99-02

DB-99-01

SB27E11-3

SB27E11-2

SB27E11-1SB27E10-1

SB09B10-1

SP-PLOT-03

BR-9

EBS 43-1

SB31A1-1

SB23A1-2
SB23A1-1

SB20A1-1

SB19A1-4

SB17A3-4

SB12D1-1

SB09B4-1

SB09A1-4

SB09A1-1

SB08L1-6

HA-99-07

DB-99-12

DB-99-11

DB-99-09

SB09B11-1

³

0 100 200 300 400 50050

Feet

Figure 1-5
Soil Remediation Areas

I/C DEC Organics

Stratford Army Engine Plant
Feasibility Study Report

File: 8060-002-105.mxdDate: 01/27/05

ConnecticutStratford

Source: Harding ESE, Draft ISA, May 2002

!! Organics in Soil at Concentrations Exceeding Industrial/Commercial DEC

!< Soil Sample Locations

Estimated Extent of Soil Remediation

Existing Buildings

Demolished Buildings

Lagoon

Open Pavement/Concrete Areas

Open Space

Roads/Parking Lots

Water



!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<!<

!<!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!< !<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!< !<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<
!<

!<

!<

!< !<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<
!< !<

!<!< !<

!<

!<

!<

!<

!<

!<

!<

!<

!!

!!

!!

!!

!!
!!

!!

FRASH
POND

WEST
PARKING

LOT

SOUTH MAIN STREET

SNIFFENS LANE

SOUTH
PARKING

LOT

NORTH
PARKING

LOT

Hexavalent Chromium

Former 
Equalization 

Lagoon

ACCESS R
OAD

Lead

Lead

Lead

Lead

Beryllium

INTERTIDAL
MUD FLATS

HOUSATONIC RIVER

TIDAL DRAINAGE
DITCH

3

11

4

12

8
B-2

B-3

B-6

B-16

B-10

B-1

B-65

B-4

B-19

B-12

B-3A

B-77 B-53

B-15

B-13

B-5

B-74

B-18

B-61

B-58

B-67

B-52

B-7

B-72

B-44

B-48

B-9

B-80

B-71

B-42

B-59

B-7A

B-8

B-64-2

B-17
B-64

B-79
B-69

B-34

B-70

B-73

B-81

B-33

B-76

B-64-1

B-36

B-38

B-40

B-37

B-68

B-78

B-75

B-41

B-63

B-60

B-82

BR-9

BR-8

BR-6

BR-5

BR-4

BR-3
BR-2

BR-1

BR-10

SB12-3

SB05A2

SB08A-3

SB08A-2

SB08A-1

SP-99-05

SP-99-09

SP-99-14

EBS 43-1

SB33A1-1

SB31A3-2
SB31A3-1

SB31A2-2
SB31A2-1

SB31A1-3

SB29A1-4

SB29A1-3

SB29A1-2

SB29A1-1

SB28A2-2

SB28A2-1

SB28A1-2
SB28A1-1

SB27E9-1

SB27E8-1
SB27E7-1

SB27E4-1

SB27E3-1

SB27E2-1

SB27E1-4

SB27E1-3

SB27E1-2

SB27E1-1

SB27D1-1

SB27C1-1

SB27B1-1

SB27A1-1

SB24D1-1

SB24B1-2

SB24B1-1

SB24A4-4
SB24A4-2

SB24A4-1

SB24A3-1

SB24A2-2
SB24A2-1

SB24A1-2
SB24A1-1

SB23A1-3

SB23A1-2

SB22A1-3

SB22A1-2

SB22A1-1

SB20A1-3

SB20A1-2
SB20A1-1

SB19A1-6

SB19A1-5

SB19A1-4

SB19A1-3

SB19A1-2 SB19A1-1

SB17C1-1

SB17B1-1

SB17A5-1

SB17A4-1
SB17A3-8

SB17A3-7
SB17A3-6

SB17A3-5

SB17A3-4

SB17A3-3

SB17A3-1

SB17A2-6

SB17A2-4

SB17A2-3

SB17A2-2
SB17A1-1

SB16D1-3

SB16D1-2

SB16D1-1

SB16C1-2
SB16C1-1

SB16B1-2
SB16B1-1

SB16A1-4

SB16A1-3
SB16A1-2

SB16A1-1

SB15A1-1

SB14A2-1

SB13J1-2

SB13J1-1

SB13I1-1

SB13H1-1

SB13G1-1

SB13F1-1

SB13E1-1

SB13D1-2

SB13D1-1

SB13C1-1
SB13B1-1

SB13A1-1

SB12E2-1
SB12E1-1

SB12D1-3
SB12D1-2

SB12C1-2

SB12C1-1

SB12B6-2

SB12B6-1

SB12B5-1

SB12B3-3

SB12B3-2

SB12B3-1

SB12B2-1
SB12B1-1

SB12A1-1

SB10A1-3
SB10A1-2

SB10A1-1

SB09C2-1

SB09C1-1SB09B8-1

SB09B7-1

SB09B6-1

SB09B2-1

SB09A2-1

SB09A1-4

SB09A1-2

SB08L1-8

SB08L1-6

SB08L1-5

SB08L1-4

SB08L1-3

SB08L1-2

SB08K2-1

SB08K1-4

SB08K1-3

SB08K1-2

SB08K1-1

SB08J1-1SB08I1-2

SB08I1-1

SB08H1-2

SB08H1-1
SB08G1-1

SB08F1-2

SB08F1-1

SB08E1-2
SB08E1-1

SB08D2-1

SB08D1-1

SB08C4-1

SB08C3-1

SB08C2-1

SB08C1-1

SB07A1-1

SB06A3-1

SB06A2-3

SB06A2-2

SB06A2-1
SB06A1-1

SB05A1-1

SB03B1-1

SB03A1-1

SB01A1-2

SB01A1-1

HA-99-08

HA-99-02

HA-99-01

DB-99-18
DB-99-17

DB-99-16 DB-99-15

DB-99-14

DB-99-13

DB-99-12

DB-99-10

DB-99-08

DB-99-07

DB-99-06

DB-99-05

DB-99-04 DB-99-03 DB-99-02

DB-99-01

SB27E11-3

SB27E11-2

SB27E11-1
SB27E10-1

SB09B11-1

SB09B10-1

SP-PLOT-03

BR-7

SP-99-4SP-99-12

SB31A1-2
SB31A1-1

SB27E6-1

SB24C1-1

SB23A1-1

SB20A2-2
SB20A2-1

SB17A3-2

SB17A2-1

SB14A2-2

SB13D1-3

SB12D1-1

SB12B4-1

SB09B9-1
SB09B4-1

SB09B3-1

SB09A1-3

SB09A1-1

SB08L1-9

SB08L1-7

SB05A2-1

PZ-99-03

HA-99-07

HA-99-03

DB-99-11

DB-99-09

!! Inorganics in Soil at Concentrations Exceeding Industrial/Commercial DEC
!< Soil Sample Locations

Fence
Estimated Extent of Soil Remediation
Existing Buildings
Demolished Buildings
Lagoon
Open Space
Open Pavement/Concrete Areas
Roads/Parking Lots
Water

³

0 100 200 300 40050

Feet

Figure 1-6
Soil Remediation Areas

I/C DEC Inorganices

Stratford Army Engine Plant
Feasibility Study Report

File: 8060-002-106.mxdDate: 01/27/05

ConnecticutStratford

Source: Harding ESE, Draft ISA, May 2002



!(

!(
!( !(

!(

!(
!( !(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!( !(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(
!(!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

FRASH
POND

WEST
PARKING

LOT

SOUTH MAIN STREET

SNIFFENS LANE

SOUTH
PARKING

LOT

NORTH
PARKING

LOT

Former 
Equalization 

Lagoon

ACCESS R
OAD

TIDAL DRAINAGE 
DITCH

1999 data set indicates soil 
vapor above I/C VC in the 
center of Building B-2, and 
Buildings B-10 and B-12.

INTERTIDAL
MUD FLATS

HOUSATONIC RIVER

B-2

B-3

B-6

B-16

B-10

B-1

B-65

B-4

B-19

B-12

B-3A

B-77 B-53

B-15

B-13

B-5

B-74

B-18

B-61

B-58

B-67

B-52

B-7

B-72

B-44

B-48

B-9

B-80

B-71

B-42

B-59

B-7A

B-8

B-64-2

B-17
B-64

B-79
B-69

B-34

B-70

B-73

B-81

B-33

B-76

B-64-1

B-36

B-38

B-40

B-37

B-68

B-78

B-75

B-41

B-63

B-60

B-82

! Soil Vapor Concentrations Exceeding I/C VC 2004 Samples

!( Permanent Soil Vapor Locations (Installed 2004)
Fence
Existing Buildings
Demolished Buildings
Lagoon
Open Space
Open Pavement/Concrete Areas
Roads/Parking Lots
Water

³

0 100 200 300 400 50050

Feet

Figure 1-7
Soil Vapor Results 

Over I/C VC

Stratford Army Engine Plant
Feasibility Study Report

File: 8060-002-107.mxdDate: 01/27/05

ConnecticutStratford

Source: Harding ESE, Draft ISA, May 2002



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(!(

!( !(

!(!(

!(!(
!(

!(

!(

!(

!(!(

!(!(

!(!(

!(

!(
!(!(!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!( !(

!(

!(!(

!(!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(!(!(

!(
!(!(!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(!(!(!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!( !(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(!(

!(!(

!(

!(!(
!(!(!(!(!(
!(
!(!(

!(!(!(!( !(!(
!(!(!(!(

FRASH
POND

WEST
PARKING

LOT

SOUTH MAIN STREET

SNIFFENS LANE

SOUTH
PARKING

LOT

NORTH
PARKING

LOT

Former 
Equalization 

Lagoon

ACCESS R
OAD

TIDAL DRAINAGE 
DITCH

INTERTIDAL
MUD FLATS

HOUSATONIC RIVER

MW-4MW-3

MW-2

MW-1

MH-3

MH-2

MH-1

LW-8

LW-7

LW-6

LW-4

LW-2

WC-9S

WC-8S

WC-7S

WC-6S

WC-5S

WC-4S

WC-3S

WC-2D

WC-1S

PZ-9D

PZ-8D

PZ-7D

PZ-5D

PZ-4D

PZ-1D

LW-9S

LW-9I

LW-9D

LW-5S

LW-5D

LW-3S

LW-2S

LW-1S

LW-13

LW-12

LW-11

ECD-4

DP6-4

DP6-2

DP6-1

DP5-9

DP5-3

DP5-2

DP5-1

DP3-9

DP3-8

DP3-7

DP3-4

DP3-3

DP3-2

DP3-1

DP2-9

DP2-8

DP2-7

DP2-6

DP2-5

DP2-4

DP2-3

DP2-2

DP2-1

WC6-1I

WC5-3S

WC5-2S

WC5-2I

WC5-1S

WC5-1D

WC3-2IWC3-2D

WC3-1I

WC3-1D

WC2-6I

WC2-5S

WC2-5I

WC2-4S

WC2-4I

WC2-3S

WC2-3I

WC2-3D

WC2-2I

WC2-2D

WC2-1S

WC2-1I

WC2-1D

WC1-1S

WC-9D2

WC-21S

WC-20S

WC-19S

WC-18S

WC-15S

WC-14S

WC-13S

WC-12S

WC-10S

PZ-17D

PZ-16D

PZ-13D

LW-5SI

LW-5DI

LW-3SI

LW-1SI

LW-10S

LW-10I
LW-10D

DP5-11

DP5-10

DP3-14

DP3-13

DP3-12

DP3-11

DP3-10

WC-21D2

WC-21D1

WC-20D2

WC-20D1

WC-19D1

WC-18D1

WP-99-72

WP-99-71

WP-99-70

WP-99-69
WP-99-68

WP-99-67

WP-99-66

WP-99-65

WP-99-63

WP-99-62

WP-99-61

WP-99-60

WP-99-59

WP-99-58

WP-99-57

WP-99-56

WP-99-55

WP-99-54

WP-99-53

WP-99-52

WP-99-51

WP-99-50

WP-99-49

WP-99-48

WP-99-47

WP-99-46

WP-99-45

WP-99-44

WP-99-43

WP-99-42

WP-99-41

WP-99-40

WP-99-39

WP-99-38

WP-99-37

WP-99-36

WP-99-35

WP-99-34WP-99-33

WP-99-32

WP-99-31

WP-99-30

WP-99-29

WP-99-27

WP-99-26

WP-99-25

WP-99-24

WP-99-23

WP-99-22

WP-99-21

WP-99-20

WP-99-19

WP-99-17

WP-99-15

WP-99-14

WP-99-12

WP-99-11

WP-99-07

WP-99-05

WP-99-03

WP-99-02

WP-99-01

PZ-99-06

EW-99-01

CP-99-18

CP-99-17

CP-99-16

CP-99-14

CP-99-12

CP-99-11

CP-99-09

CP-99-08

CP-99-06

CP-99-04

CP-99-03

CP-99-02

CP-99-01

CP-99-14A

MWCD-00-01

MWCD-99-02B

MWCD-99-02A

MWCD-99-01B

MWCD-99-01A

HESE-01-18D

HESE-01-16I

HESE-01-14I

DP6-3

DP5-8

DP5-7

DP5-6

DP5-5

DP5-4

DP3-6

DP3-5

WC-11S
PZ-11D

WP-99-64

WP-99-28

WP-99-18

WP-99-16

WP-99-13

WP-99-10

WP-99-09

WP-99-08

WP-99-06

WP-99-04

WP-98-02

WP-98-01

PZ-99-12I

PZ-99-11
PZ-99-10 PZ-99-09

PZ-99-08I

PZ-99-08

PZ-99-05

PZ-99-07
PZ-99-04

PZ-99-02C
PZ-99-02B
PZ-99-02A

PZ-99-01I

PZ-99-01C
PZ-99-01B
PZ-99-01A

MWCR-99-01

EW-99-02

CP-99-15

CP-99-10

CP-99-07

EW-99-03

HESE-01-08D

HESE-01-10D
HESE-01-15I

IW-99-01
IW-99-02

IW-99-03IW-99-04

IW-99-05 IW-99-06

IW-99-07IW-99-08

MWCR-99-02

PZ-99-04I

B-2

B-3

B-6

B-16

B-10

B-1

B-65

B-4

B-19

B-12

B-3A

B-77 B-53

B-15

B-13

B-5

B-74

B-18

B-61

B-58

B-67

B-52

B-7

B-72

B-44

B-48

B-9

B-80

B-71

B-42

B-59

B-7A

B-8

B-64-2

B-17
B-64

B-79
B-69

B-34

B-70

B-73

B-81

B-33

B-76

B-64-1

B-36

B-38

B-40

B-37

B-68

B-78

B-75

B-41

B-63

B-60

B-82

!( Groundwater Samples Locations
!( Organic Concentrations Exceeding IC/VC in Shallow Groundwater

Fence
Existing Buildings
Demolished Buildings
Lagoon
Open Space
Open Pavement/Concrete Areas
Roads/Parking Lots
Water

³
0 100 200 300 400 50050

Feet

Figure 1-8
Groundwater Over I/C VC

Stratford Army Engine Plant
Feasibility Study Report

File: 8060-002-108.mxdDate: 01/27/05

ConnecticutStratford
Source: Harding ESE, Draft ISA, May 2002



TABLE 1-1 
ESTIMATED VOLUME OF SOIL CONTAMINATION 

 
FEASIBILITY STUDY 

STRATFORD ARMY ENGINE PLANT 
STRATFORD, CONNECTICUT 

 

 Page 1 of 1 03/16/05 

 
Soil Area 

 
Extent of Contamination Requiring Remedial Action 

Estimated Volume 
of Contaminated 

Soil1 

Soil area outside of building footprints  Soil over GB PMC to the water table and soil over the I/C DEC within four feet 
of ground surface outside building footprints 

18,580 cubic yards 

Total soil area including beneath building 
footprints 

Soil over GB PMC to the water table and soil over I/C DEC within four feet of 
the ground surface including beneath buildings 

27,626 cubic yards 

TPH contaminated soils Soils over I/C DEC and GB PMC for (TPH only) 1,160 cubic yards 

Hexavalent chromium and cadmium soils  Soils over GB PMC (chromium and cadmium only) 7,011 cubic yards 
 
Notes: 
 
1 It is possible that some contamination may not have been identified during site investigations, due to the size of the facility, the presence of buildings, and the distribution of 

sampling locations. 
GB PMC = GB classified aquifer Pollutant Mobility Criteria 
I/C DEC = Industrial/commercial Direct Exposure Criteria 
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2.0 PRELIMINARY CLEANUP GOALS 

2.1 Introduction  
This section describes the sources of preliminary cleanup goals for soil and indoor air including ARARs.  
The Remedial Action Objectives (RAO) and General Response Actions (GRA) and how they are 
translated to the preliminary cleanup goals that will be used in developing and evaluating the remedial 
alternatives, are also described.   

2.2 Remedial Action Objectives  
RAOs are statements that define the extent to which sites require cleanup to meet the objectives of 
protecting human health and the environment.  RAOs reflect the contaminants of concern, exposure 
routes and receptors, and acceptable contaminant concentrations for each medium of concern.  RAOs are 
classified as either general or specific.  General RAOs can be applied to all CERCLA sites; specific 
RAOs reflect site-specific and media-specific conditions.   

Once developed, RAOs can be expressed numerically as preliminary cleanup goals.  Preliminary cleanup 
goals are the chemical concentrations in soil, soil vapor or groundwater that achieve the level of 
protection specified by the RAOs.  The preliminary cleanup goals provide a basis for delineating the 
extent and volume of contaminated media that is necessary when remedial alternatives are being 
evaluated and compared within the FS process.  Preliminary cleanup goals should not be considered final 
remediation goals or cleanup levels to be achieved by remedial action.  Specific uses for preliminary 
cleanup goals include:  (1) to identify target areas that require remediation; (2) to identify minimum 
detection limits for analytical methods to verify that contaminant concentrations protective of human 
health and the environment have been attained after remediation; (3) to provide "look-up" tables for use in 
the field to rapidly evaluate analytical data collected during remedial action; and (4) to verify that residual 
contamination achieves RAOs.   

2.2.1 General RAOs  
The general RAOs include:   

• Protect human health and the environment by reducing the risk of potential exposure to 
contaminants  

• Expedite site cleanup and restoration  
• Use permanent solutions to the maximum extent possible  
• Consider innovative technologies to reduce the duration and cost of remedial actions  
• Restore contaminated sites to the extent necessary to support existing land uses  
• Achieve compliance with ARARs  
• Be compatible with other actions and  
• Be flexible enough to respond to reuse priorities and changes in reuse priorities.   

2.2.2 Specific RAOs 
Specific RAOs include:   

• Compliance with RSRs.   

Media Specific RAOs include:   

Soil:   
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• Prevent potential receptor contact with soil containing COPCs over the CTDEP I/C DEC1  
• Prevent the migration of contaminants in soil above the water table, and above the CTDEP GB 

PMC2, to site groundwater and  
• Prevent off site migration of soil contamination.   

Indoor Air:   

• Compliance with the CTDEP soil vapor I/C VC  
• Compliance with the CTDEP groundwater I/C VC.   

2.3 ARARS 
2.3.1 Introduction 
Under the CERCLA statute, two mandates establish the underlying legal and regulatory requirements for 
CERCLA actions.  CERCLA §121(d)(1) requires remedial actions to attain a degree of cleanup that 
assures protection of human health and the environment [42 U.S.C. §9621(d)(1)].  This CERCLA 
requirement is implemented through means of a risk assessment which, based on site-specific exposures, 
identifies contaminant exposure pathways that present either a current or potential future unacceptable 
risk.  When such a risk is identified, remedial or removal action is required to address the unacceptable 
risk.  Second, CERCLA §121 (d)(2)(A) requires that on-site remedial actions must meet the standards and 
criteria that are otherwise legally applicable to the substance, pollutant, or contaminant or that are relevant 
and appropriate under the circumstances [42 U.S.C. §9621(d)(2)(A)].  The compliance with ARARs 
mandate arises under CERCLA §121(d)(2)(A) when an on-site remedial action is required.   

2.3.2 Identification and Application of ARARs 
Requirements of CERCLA, SARA and the NCP state that ARARs are to be identified during the 
development of remedial alternatives.  ARARs are federal and state human-health and environmental 
requirements used to: 

1. Evaluate the appropriate extent of site cleanup 
2. Define and formulate remedial action alternatives and 
3. Govern implementation and operation of the selected action. 

To properly consider ARARs and to clarify their function in remedial response processes, the NCP 
defines two ARAR categories:  (1) applicable requirements, and (2) relevant and appropriate 
requirements.  In addition, the NCP identifies a third category of guidance, termed “information to be 
considered” (TBC).  These definitions are discussed briefly in the following paragraphs.   

Applicable requirements are those cleanup standards, standards of control, and other substantive 
environmental protection requirements, criteria, or limitations promulgated under federal or state law that 
specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or other 
circumstance at a site.  An example of an applicable requirement is the use of Maximum Contaminant 
Level (MCL) drinking water standards for a site where groundwater contamination has affected a public 
water supply.   

                                                      
1 The I/C DEC or Industrial/Commercial Direct Exposure Criteria have been established by the CTDEP.  Alternate direct 
exposure criteria may be proposed when the cancer risks do not exceed the State’s acceptable level of 10-6 for individual 
contaminants and 10-5 for the collective risk posed by multiple contaminants.  Non-carcinogenic risks for soils may not exceed a 
hazard index (HI) of 1.0.   
2 The GB PMC or Aquifer Type GB (non-potable) PMC has been established by the CTDEP.  For GB areas exceeding the PMC 
criteria, site specific dilution criteria may be developed by comparing the results of the SPLP to site-specific criteria, which 
consist of GA groundwater protection criteria multiplied by a site-specific dilution factor.   
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Relevant and appropriate requirements are those cleanup standards, standards of control, and other 
substantive environmental protection requirements, criteria, or limitations promulgated under federal or 
state law that, while not applicable to a hazardous substance, pollutant, contaminant, remedial action, 
location, or other circumstance at a site, address problems or situations sufficiently similar to those 
encountered at the site that their use is well suited to the particular site.  There is discretion in this 
determination in that it is possible for only part of a requirement to be considered relevant and 
appropriate, the rest being dismissed if judged not to be relevant and appropriate in a given case.  For 
example, MCLs for drinking water would be relevant and appropriate requirements at a site where 
groundwater contamination could affect a potential, rather than actual, drinking water source.   

Information to be considered consists of non-promulgated advisories or guidance issued by the federal 
or state government that are not legally binding, and do not have the status of ARARs.  However, if there 
are no specific ARARs for a chemical or site condition, or if existing ARARs are not deemed sufficiently 
protective, then guidance or advisory criteria should be identified and used to confirm protection of 
human health and the environment.   

Because of their site-specific nature, identification of ARARs require evaluation of federal, state, and 
local environmental and health regulations regarding chemicals of concern (COCs), site characteristics, 
and proposed remedial alternatives.  Requirements that pertain to the remedial response at a CERCLA site 
can be categorized in three distinct areas:   

Chemical-specific ARARs are typically health- or risk-based numerical values or methodologies that 
establish site-specific acceptable chemical concentrations or amounts.  These values are used to develop 
quantitative action levels or preliminary remediation goals (PRGs).   

Location-specific ARARs involve restrictions established for specific substances or activities based 
solely on their location.   

Action-specific ARARs involve performance, design, or other action-specific requirements and are 
generally technology or activity-based.   

2.3.3 Chemical Specific ARARs 
Chemical-specific ARARs are numerical values or procedures that, when applied to a specific site, 
establish numerical limits for individual chemicals or groups of chemicals.  These ARARs will govern the 
extent of site remediation by providing either actual cleanup levels or the basis for calculating such levels.  
The chemical-specific ARARs that have been considered are presented in Table 2-1.   

Soil.  In the soil media, the CTDEP RSR I/C DEC, and GB PMC will be used, as appropriate, to develop 
remedial alternatives.   

Indoor Air:  For indoor air, the CTDEP RSR I/C VC for Soil Vapor and the I/C VC for Groundwater will 
be used, as appropriate, to develop remedial alternatives.   

2.3.4 Location-Specific ARARs 
Location-specific ARARs set restrictions on the concentrations of hazardous substances or the 
performance of activities solely because they are in special locations.  These ARARs set restrictions 
relative to special locations such as wetlands, floodplains, sensitive ecosystems, and historical or 
archeological sites, and provide a basis for assessing existing site conditions.  The location-specific 
ARARs that have been considered are presented in Table 2-2.   

2.3.5 Action-Specific ARARs 
Action-specific ARARs, unlike chemical or location-specific ARARs, are technology or activity based 
limitations that direct how remedial actions are conducted.  The applicability of this set of requirements is 
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directly related to the particular remedial activities selected for the site.  Evaluation of action-specific 
ARARs is one criterion for assessing the feasibility and effectiveness of proposed remedial alternatives.  
The action-specific ARARs that have been considered are presented in Table 2-3.   

2.3.6 Other Regulatory Considerations 
Although there are several laws and regulations related to worker safety, (e.g., under the Occupational 
Safety and Health Administration [OSHA]) and transportation (e.g., under the Department of 
Transportation [DOT]), these are not environmental laws and therefore are not cited as ARARs. The 
remedial actions would however be conducted in accordance with OSHA standards (e.g., Safety and 
Health Standards; 29 Code of Federal Regulation [CFR] 1910) and DOT requirements (e.g., Hazardous 
Materials Transportation Regulations; 49 CFR 173 Subpart I) and any other appropriate health and safety 
regulation.  These later regulations and rules will be considered during remediation.   

2.4 Preliminary Cleanup Goals  
2.4.1 Preliminary Cleanup Goals For Soil 
RAOs must be translated into numerical cleanup goals to evaluate the effectiveness of a remedial 
alternative in reducing risk or meeting an ARAR and to compare the costs of different alternatives.  
Preliminary cleanup goals for soil have been developed to address the following receptors:   

• Preliminary cleanup goals for protection of human health and  
• Preliminary cleanup goals for protection of groundwater from contaminant migration from soil.   

2.4.1.1 Preliminary Cleanup Goals for Protection of Human Health 
Preliminary cleanup goals for soils for protection of human health include the CTDEP I/C DEC. This is 
based on the anticipated future land use of the site being industrial and commercial.  The I/C DEC for the 
site COCs are presented in Table 2-4.   

2.4.1.2 Preliminary Cleanup Goals in Soil for Protection of Groundwater 
Contaminants in soil could migrate to groundwater.  Preliminary cleanup goals in soil for protection of 
groundwater include the CTDEP GB PMC.  Use of the GB PMC for PRGs is based on the GB 
classification for groundwater underlying the site.  The GB PMC for COCs are presented in Table 2-4.   

2.4.2 Preliminary Cleanup Goals for Indoor Air 
RAOs for indoor air must be translated into numerical cleanup goals to evaluate the effectiveness of a 
remedial alternative in reducing risk or meeting an ARAR and to compare the costs of different 
alternatives.  Preliminary cleanup goals for indoor air are based on the protection of human health.  
Preliminary clean up goals for indoor air are listed in Table 2-5 and include:   

• The CTDEP I/C VC for soil vapor and  
• The CTDEP I/C VC for groundwater.   
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GROUNDWATER 
 
State Connecticut Department 

of Environmental 
Protection (CTDEP) 
Remediation Standard 
Regulation 
 (CGS § 22a-133k; RCSA 
§§ 22a-133k-1 through 
22a-133k-3) 
 

Relevant and 
Appropriate 

Remediation standards have been promulgated for 
several common organic and inorganic 
contaminants. These levels regulate the 
concentration of contaminants in soil and 
groundwater. 
 
RCSA § 22a-133k-3 and Appendices D and E 
provide Surface-Water Protection Criteria and 
Volatilization Criteria for groundwater.  RCSA § 22a-
133k-3 also includes provisions to develop Alternate 
Surface-Water Protection Criteria and Site-specific 
Volatilization Criteria for groundwater.   

The remedial action alternatives will provide 
a reduction in groundwater contaminant 
concentrations in accordance with these 
requirements.  
 
If alternate criteria are considered for the 
remedial actions, they will be developed in 
accordance with these requirements.  
Alternate criteria will also be submitted to the 
Commissioner of Environmental Protection 
for approval. 

 CTDEP Water Quality 
Standards (CGS § 22a-
426) 

Relevant and 
Appropriate 

The CWA requires EPA to publish Ambient Water 
Quality Criteria (AWQC) but the criteria are non-
enforceable and CT has used the AWQC as 
guidelines to establish their own standards.  
Connecticut’s Water Quality Standards were 
adopted under the cited statute and they establish 
numeric criteria, designated uses, and anti- 
degradation policies for groundwater and surface 

Remedial actions will be performed in a 
manner to prevent exceedences of water 
quality criteria in surface water. Activities 
will be performed to prevent exceedences 
in the Housatonic River via monitoring. 

SOIL 
 

    

State 
 

Connecticut Department 
of Environmental 
Protection (CTDEP) 
Remediation Standard 
Regulations (CGS §§ 22a-
133k; RCSA §§ 22a-133k-
1 through 22a-133k-3) 

Relevant and 
Appropriate 

Remediation standards have been promulgated for 
several common organic and inorganic 
contaminants. These levels regulate the 
concentration of contaminants in soil and 
groundwater. 
 

The remedial action alternatives will provide 
a reduction in contaminant concentrations in 
accordance with these requirements. 
 

 CTDEP Environmental 
Land Use Restrictions 
(CGS §§ 22a-133n 
through 22a-133r; RCSA 
§ 22a-133q) 

Relevant and 
Appropriate 

RCSA § 22a-133q-1 provides requirements for the 
execution and recording of any environmental land 
use restriction. 
 

An environmental land use restriction will be 
implemented in accordance with these 
requirements. 
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SOIL VAPOR and INDOOR AIR 
 
State     
 Connecticut Department of 

Environmental Protection 
(CTDEP) Remediation 
Standard Regulations 
(CGS § 22a-133k, and 
RCSA §§ 22a-133k-1 
through 22a-133k-3)  

Relevant and 
Appropriate 

Remediation standards have been promulgated for 
several common organic contaminants. These levels 
regulate the concentration of contaminants in soil 
vapor and groundwater.  Appendix F of the 
regulations provides Volatilization Criteria for Soil 
Vapor.   

The remedial alternatives will provide a 
reduction in contaminant concentrations in 
accordance with these requirements. 
 

 
Notes: 
 
ARAR = Applicable or Relevant and Appropriate Requirement 
AWQC = Ambient Water Quality Criteria 
CFR = Code of Federal Regulations 
CGS = Connecticut General Statutes 
CSF = Cancer Slope Factor 
CTDEP = Connecticut Department of Environmental Protection 
CWA = Clean Water Act 
RCSA = Regulations of Connecticut State Agencies 
RfD = Risk Reference Dose 
RSR = Remediation Standard Regulation 
USEPA = United States Environmental Protection Agency 
VOC = volatile organic compound 

 
Groundwater beneath the SAEP site is classified as GB groundwater, which is defined by CTDEP Water Quality Standards as, “Groundwater within a historically highly urbanized area or an 
area of intense industrial activity and where public water supply service is available.  Such groundwater may not be suitable for human consumption without treatment due to waste discharges, 
spills, or leaks of chemicals or land use impacts.”  Promulgated federal standards are applicable to groundwater that is or may be used as a source of drinking water.  Therefore, the federal 
standards are not considered applicable for groundwater remedial actions at SAEP.  
 
There are no promulgated federal standards for soil.  Therefore, no chemical-specific requirements for soil have been identified based on federal standards. 
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WETLAND/FLOODPLAINS 
 

 

Federal Floodplain Management 
Executive Order No. 11988 
(40 CFR Part 6, App. A) 

Applicable, if 
remedial 
actions are 
performed 
within 
floodplain. 

Requires federal agencies to evaluate the potential adverse 
effects associated with direct and indirect development of a 
floodplain. Under this order, federal agencies are required to 
avoid long-term and short-term adverse impacts associated 
with the occupancy and modification of floodplains and to 
avoid support of floodplain development wherever there is a 
practicable alternative. 
 

Remedial action alternatives will be 
designed and implemented to minimize 
adverse impacts on the floodplains.  If 
adverse impacts cannot be avoided, 
appropriate actions will be taken to restore 
the floodplain. 
 

 Coastal Zone Management 
Act (16 USC 1451, et seq.) 

Applicable The Coastal Zone Management Act requires activities affecting 
the coastal zone, including lands therein and thereunder and 
adjacent shorelands, be conducted in accordance with approved 
state management programs. 

It is not anticipated that the remedial action 
activities will directly affect the coastal 
waters or intertidal flats of the Housatonic 
River.  However, the remedial action 
alternatives will be designed and 
implemented to avoid coastal flooding and 
erosion. 
 

 Protection of Wetlands 
Executive Order No. 11990 
(40 CFR Part 6, App. A) 

Applicable, if 
remedial 
actions are 
performed 
within 
wetland. 

Under this Order, federal agencies are required to minimize 
the destruction, loss, or degradation of wetlands, and preserve 
and enhance natural and beneficial values of wetlands.  If 
remediation is required within wetland areas, and no practical 
alternative exists, potential harm must be minimized and 
action taken to restore natural and beneficial values. 
 

Remedial action alternatives will be 
designed and implemented to minimize 
adverse impacts on the wetlands.  If 
adverse impacts cannot be avoided 
appropriate actions will be taken to restore 
the natural and beneficial values of the 
wetlands. 

 Clean Water Act, Dredge or 
Fill Requirements Section 404 
(33 CFR Part 320-330; 40 
CFR Part 230) 

Applicable, if 
remedial 
actions are 
performed in 
U.S. waters 
or within 
floodplain. 

Section 404 of the Clean Water Act regulates the discharge of 
dredged or fill materials to U.S. waters, including wetlands.  
Filling wetlands would be considered a discharge of fill 
materials.  Procedures for complying with regulatory 
conditions are contained in 33 CFR Part 323. Guidelines for 
Specification of Disposal Sites for Dredged or Fill material at 
40 CFR Part 230, promulgated under Clean Water Act Section 
404(b)(1), maintain that no discharge of dredged or fill material 
will be permitted if there is a practical alternative that would 
have less effect on the aquatic ecosystem.  If adverse impacts 
are unavoidable, action must be taken to restore, or create 
alternative wetlands. 
 

Remedial actions will be developed, 
evaluated and implemented to attain 
compliance with these requirements. 

State Flood Management (CGS §§ Applicable, if This requirement regulates activities in floodplains to minimize Remedial action activities will be conducted 
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 25-68h; RCSA §§ 25-68h-1 
through 25-68h-3) 
 

remedial 
actions are 
performed 
within 
wetlands 
area. 
 

flood risk and prevent flood hazards. 
 

to minimize impacts on natural coastal 
resources including the potential impact of 
coastal flooding and erosion, and damage 
to and destruction of life and property. 

 Coastal Management Act 
(CGS §§ 22a-90 through 22a-
112) 

Applicable This act requires that actions be taken to insure that the 
development, preservation, or use of land and water resources 
of the coastal area is conducted without significantly disrupting 
either the natural environment or sound economic growth. 

It is not anticipated that the remedial action 
activities will directly affect the coastal 
waters or intertidal flats of the Housatonic 
River.  However, the remedial action 
alternatives will be designed and 
implemented to minimize adverse impacts 
on natural coastal resources, including the 
potential impact of coastal flooding and 
erosion, degradation of tidal wetlands, and 
alteration of the coastal shoreline. 
 

 Inland Wetlands and 
Watercourses Act (CGS §§ 
22a-36 through 22a-45a; 
RCSA §§ 22a-39-1 through 
22a-39-15) 

Applicable This act requires that actions be taken to protect, preserve, 
and maintain inland wetlands and watercourses, including 
protecting the quality of the wetlands and watercourses for 
their conservation, economic, aesthetic, recreational, and 
other public and private uses and values. 

Remedial activities will be conducted to 
minimize disturbance of wetlands and 
watercourses, prevent loss of beneficial 
aquatic organisms, wildlife, and 
vegetation, and prevent destruction of 
natural habitats. 
 

 Tidal Wetlands Act (CGS §§ 
22a-28 through 22a-30-17; 
RCSA §§  22a-30-1 through 
22a-30-17) 
 

Applicable Activities within or affecting tidal wetlands are regulated. Remedial activities will be conducted to 
minimize impacts to tidal wetlands and 
intertidal flats of the Housatonic River. 

 Regulation of Dredging and 
Erection of Structures and 
Placement of Fill in Tidal, 
Coastal or Navigable Waters 
(CGS §§ 22a-359 through 
22a- 363f) 

Applicable These statutes regulate dredging, the erection of structures 
and placement of fill in tidal, coastal or navigable waters 
waterward of the high tide line. 

Remedial actions will be developed, 
evaluated and implemented to attain 
compliance with these requirements. 
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OTHER NATURAL RESOURCES 
 

 

Federal National Historic Preservation 
Act (16 USC 470, et seq.) 

Applicable This act requires that actions be taken to preserve historic 
properties, recover and preserve artifacts, and minimize harm to 
National Historic Landmarks. 
 

It is not anticipated that historic properties or 
artifacts are located within areas where 
remedial action activities will be conducted. 
 However, if historic properties or artifacts 
are encountered during the remedial 
actions, efforts will be taken to recover and 
preserve the artifacts and minimize harm to 
the historic properties in accordance with 
these requirements. 

State Connecticut Historic 
Preservation Act (CGS §§ 
Chapter 177) 

Applicable This act requires that actions be taken to preserve historic 
properties, recover and preserve artifacts, and minimize harm to 
State and National Historic Landmarks. 
 

Prior to the demolition of Buildings B-2 and 
B-16 the Army will create a document to 
serve as a historic record of the buildings.   

 
Notes: 
 ARAR = Applicable or Relevant and Appropriate Requirement 
 CFR = Code of Federal Regulations 
 CGS = Connecticut General Statutes 
 RCSA = Regulations of Connecticut State Agencies 
 USC = United States Code 
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AIR 
 

    

State 
 

Connecticut Department of 
Environmental Protection 
(CTDEP) Abatement of Air 
Pollution (CGS Title 22a, 
Chapter 446(c); RCSA §§ 22a-
174-1, et seq.) 
 

Relevant and Appropriate These regulations require permits to 
construct and operate specified types of 
emission sources and contain emission 
standards that must be met prior to issuance 
of a permit (RCSA §§22a-174-3 and 22a-
174-29).  Pollutant abatement controls may 
be required.  Specific standards pertain to 
fugitive dust (RCSA §22a-174-18(b)) and 
control of odors (RCSA §22a-174-23). 

Air emissions from the treatment systems 
(e.g., SVE) will meet the emission standards 
for hazardous air pollutants listed in these 
regulations.  Emission standards for fugitive 
dust will be met with dust control measures 
during removal action activities, including 
excavation and transportation, to comply with 
substantive requirements. 
 

 Noise Pollution Control Act 
(CGS §22a-69; RCSA §§ 22a-
69-1 through 69-7.4) 
 

Relevant and Appropriate These regulations establish allowable noise 
levels. 
 

Removal action activities will be conducted to 
comply with these regulations. 
 

SURFACE WATER 
 

    

Federal Clean Water Act (CWA) National 
Pollutant Discharge Elimination 
System (NPDES) (40 CFR Parts 
122, 125, 131, and 136) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Applicable This rule requires permits for the discharge of 
pollutants from any point source into U.S. 
waters. 
 

If ground water is extracted and treated at the 
site prior to discharge to surface water the 
effluent will meet discharge limitations, 
monitoring requirements, and best 
management practices. 
 

GROUNDWATER     
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Federal Use of Monitored Natural 
Attenuation (MNA) at 
Superfund, RCRA Corrective 
Action, and Underground 
Storage Tank Sites, USEPA 
OSWER Directive 9200.4-17P, 
April 1999. 

To Be Considered This directive provides guidance regarding 
the use of monitored natural attenuation for 
the remediation of contaminated 
groundwater at sites regulated under 
OSWER programs. 

The Feasibility Study (FS) evaluation of 
natural attenuation as a remedy meets 
USEPA policy by assessing the 
protectiveness of human health and the 
reasonableness of the remedial timeframe in 
comparison with remedial alternatives and by 
presenting the efficacy of natural attenuation 
through site characterization. A performance 
monitoring program will be implemented to 
meet the objectives of the directive. 
 

State Connecticut Department of 
Environmental Protection 
(CTDEP) Hazardous Waste 
Management (CGS §§ 22a-454 
and 22a-449(c); RCSA §§ 22a-
449(c)-100 through 110 and 
22a-449(c)-11) 
 

Relevant and Appropriate This regulation specifies requirements for the 
design, operation, and closure of hazardous 
waste facilities.  This regulation incorporates 
by reference the RCRA requirements for 
hazardous waste facilities. 

The design of remediation systems and the 
management of hazardous wastes generated 
during remedial action activities will meet the 
minimum standards of this regulation. 

 Regulations for the Well Drilling 
Industry (CGS §§ 25-126 
through 25-131; RCSA §§ 25-
126 through 25-131) 

Relevant and Appropriate These regulations specify that non-water 
supply wells must be constructed so that they 
are not a source or cause of groundwater 
contamination.  These regulations also 
include procedures for abandonment of both 
water wells and other types or wells. 
 

The installation and abandonment of any 
injection, extraction, or monitoring wells 
associated with removal action activities will be 
conducted in accordance with these 
regulations. 
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SOIL / WASTE MATERIAL 
 
Federal RCRA Identification and Listing 

of Hazardous Waste; Toxicity 
Characteristic (40 CFR Part 
261.24) 

Applicable This requirement defines those wastes that 
are subject to regulation as hazardous waste 
under 40 CFR Parts 124 and 264. 

Analytical results will be evaluated against the 
criteria and definitions of hazardous waste.  
The criteria and definition of hazardous waste 
will be referred to and utilized in development 
of alternatives and during removal action 
actions. 

 RCRA Standards Applicable to 
Generators of Hazardous Waste 
(40 CFR Part 262) 

Applicable These standards govern storage, labeling, 
accumulation times, and disposal of 
hazardous waste. 

Any hazardous waste generated during 
removal action activities will be managed in 
accordance with these standards. 
 

 RCRA Container Storage 
Requirements (40 CFR Part 
264, Subpart I) 

Applicable These requirements apply to owners and 
operators of facilities that use container 
storage to store hazardous waste. 

If containers are used to store materials that 
are hazardous wastes, the containers will be 
managed according to these rules. 
 

 RCRA Land Disposal 
Restrictions pertaining to 
Universal Treatment Standards 
(UTS) (40 CFR Part 268.48) 

Applicable The UTS identifies the hazardous 
constituents, along with the non-wastewater 
and wastewater treatment standard levels, 
that are used to regulate most prohibited 
hazardous wastes with numerical limits. 
 

As a minimum, the UTS will be met in 
establishing treatment levels necessary for 
discharge of treated groundwater to the 
Housatonic River. 

 RCRA Miscellaneous Units 
Requirements (40 CFR Part 
264, Subpart X) 

Applicable These requirements apply to owners and 
operators of facilities that treat, store, or 
dispose of hazardous waste in miscellaneous 
units. 
 

If miscellaneous units are used to store 
materials that are hazardous wastes, the units 
will be managed according to these 
requirements. 

 RCRA Tanks Systems 
Requirements (40 CFR Part 
264, Subpart J) 

Applicable These requirements apply to owners and 
operators of facilities that use tank systems 
for storing or treating hazardous waste. 

If tank systems are used to store materials that 
are hazardous wastes, the tank systems will 
be managed according to these requirements. 

 USEPA OSWER Publication 
9345.3 - 03 FS, January 1992 

To Be Considered Management of IDW must ensure protection 
of human health and the environment. 

IDW that may be produced from well 
installation and groundwater sampling will 
comply with ARARs. 
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State Connecticut Department of 

Environmental Protection 
(CTDEP) Hazardous Waste 
Management (CGS §§ 22a-454 
and 22a-449(c); RCSA §§ 22a-
449(c)-100 through 110 and 
22a-449(c)-11) 
 

Relevant and Appropriate This regulation specifies requirements for the 
design, operation, and closure of hazardous 
waste facilities.  This regulation incorporates 
by reference the RCRA requirements for 
hazardous waste facilities. 

The design of remediation systems and the 
management of hazardous wastes generated 
during remedial action activities will meet the 
minimum standards of this regulation. 

 CTDEP Solid Waste 
Management (CGS Title 22a, 
Chapters 446d and 446k; RCSA 
§§ 22a-208a-1 and 22a-209-1 
through 22a-209-16) 
 

Relevant and Appropriate These regulations specify requirements for 
operation and closure of solid waste disposal 
facilities, including monitoring requirements. 

Contaminated soil and debris not regulated as 
RCRA hazardous waste will be transported to 
and disposed of at a licensed solid waste 
disposal facility. 

 Guidelines for Soil Erosion and 
Sediment Control; The 
Connecticut Council on Soil and 
Water Conservation 

Relevant and Appropriate These guidelines provide technical and 
administrative guidance for the development, 
adoption, and implementation of erosion and 
sediment control program. 

These guidelines will be incorporated into any 
remedial designs for SAEP.  Erosion and 
sediment control measures will be 
implemented during remedial action 
construction activities. 
 

 
Notes: 
 
ARAR = Applicable or Relevant and Appropriate Requirement  NPDES = National Pollutant Discharge Elimination System 
CAA = Clean Air Act  OSWER = Office of Solid Waste and Emergency Response 
CFR = Code of Federal Regulations ppmw = parts per million by weight 
CGS = Connecticut General Statutes RCRA = Resource Conservation and Recovery Act 
CTDEP = Connecticut Department of Environmental Protection RCSA = Regulations of Connecticut State Agencies 
CWA = Clean Water Act SVE = Soil Vapor Extraction 
FS = Feasibility Study TSDF = treatment, storage, disposal facility 
IDW = Investigation-Derived Waste USEPA = United States Environmental Protection Agency 
MNA = Monitored Natural Attenuation UTS = Universal Treatment Standards 
NESHAP = National Emission Standards for Hazardous Air Pollutants  
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Chemical of Concern CTDEP RSR I/C Direct 
Exposure Criteria 

CTDEP RSR GB Pollutant 
Mobility Criteria 

 
VOCs 

  

 1,1,1-Trichloroethane 1000  40 
 1,1,2,2-Tetrachloroethane 29  0.1 
 1,1-Dichloroethane 1000  14 
 1,1-Dichloroethene  9.5 1.4 
 1,2-Dichloroethane  63 0.2 
 cis-1,2-Dichloroethene  1000 14 
 2-Methylnaphthalene  2500 9.8 
 Benzene  200 0.2 
 Carbon Tetrachloride  44 1 
 Methylene Chloride (Dichloromethane)  760 1 
 Ethylbenzene 1000  10.1 
 Tetrachloroethene  110 1 
 Toluene  1000 67 
 Trichloroethene  520 1 
 Vinyl Chloride  3 0.4 
 Xylenes  1000 19.5 
 
PAHs 

  

 Benzo[a]anthracene  7.8 1 
 Benzo[a]pyrene  1 1 
 Benzo[b]fluoranthene  7.8 1 
 Benzo[k]fluoranthene 78  1 
 Carbazole  NA 1  
 Chrysene  NA 1  
 Dibenz[ah]anthracene   1 1  
 Indeno[1,2,3-c,d]pyrene 7.8  1  
 Phenanthrene 2500 40 
 Pyrene 2500 40 
 
PCBs, and TPHC 

  

 PCB 1254 10 0.005 [a] 
 PCB 1260 10 0.005 [a] 
 Total Petroleum Hydrocarbon 2500 2500 
 
Inorganics 

  

 Arsenic 10 0.5 [a] 
 Cadmium 1000 0.05 [a] 
 Chromium trivalent 51,000 0.5 [a][b] 
 Chromium hexavelant 100 0.5 [a][b] 
 Lead 1000 0.15 [a] 
 Nickel 7500 1 [a] 

Notes: 
Concentrations from Connecticut Department of Environmental Protection Remediation Standard Regulations 
All concentrations are in milligrams per kilogram (mg/kg). 
[a] Concentration by TCLP or by SPLP method reported in milligrams per liter (mg/L) 
[b] GB PMC for total chromium  
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TABLE 2-5 
PRELIMINARY REMEDIATION GOALS INDOOR AIR 
 
Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

Chemical of Concern CT DEP I/C Volatilization Criteria for Soil 
Vapor (parts per million vapor) [a] 

CTDEP I/C Volatilization Criteria for 
Groundwater (micrograms per liter) [a] 

 
VOCs 

  

Trichloroethylene 0.26 67 

Tetrachloroethylene 1 810 

1,1,1-Trichloroethane 130 16,000 

1,1-Dichloroethylene 7 920 

Vinyl chloride 1 52 

 

Notes: 
 
[a] Concentrations from Connecticut Department of Environmental Protection Proposed Revisions 

Connecticut’s Remediation Standard Regulations Volatilization Criteria, March 2003 
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3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 
This section identifies and screens remedial technologies using the process outlined in USEPA Remedial 
Investigation/Feasibility Study (RI/FS) guidance and the NCP (USEPA, 1988 and 1990).  Technologies 
were identified to attain the RAOs and to correspond to the categories of general response actions 
described in Section 2.0.  Demonstrated performance of each technology for site contaminants and 
conditions was considered during technology identification.  The result is a list of potential remedial 
technologies that are screened based on their effectiveness, implementability and cost.  The purpose of the 
screening is to produce an inventory of suitable technologies that can be assembled into candidate 
remedial alternatives capable of mitigating actual or potential risks at SAEP.  An extensive list of 
potential technologies representing a range of general response actions (i.e., no action, limited actions, 
containment, treatment, and removal) was considered to develop the candidate remedial alternatives.  This 
process is consistent with USEPA guidance.   

3.1 General Response Actions 
GRAs describe the broad range of actions that will satisfy the RAOs.  GRAs may include no-action, 
limited actions, containment, excavation, consolidation, disposal, treatment, or a combination of these.  
Similar to RAOs, GRAs are medium-specific.  The no-action GRA cannot satisfy RAOs and is used 
solely for comparison.   

Except for the no-action alternative, each GRA can be achieved by several remedial technologies.  In this 
context, the following definitions apply:   

• Remedial technologies are defined as the general categories of remedies under a GRA.  For example, 
thermal treatment is one of the remedial technologies under the GRA of in situ treatment.   

• Process options are specific categories of remedies within each remedial technology.  The process 
options are used to implement each remedial technology.  For example, the remedial technology of 
thermal treatment could be implemented using one of several types of treatment options (e.g., in 
situ thermal desorption).  Process options in some cases may be useful in some aspect of site 
remediation without necessarily satisfying an RAO.  In many cases more than one process options 
would be required to satisfy an RAO.  For example a groundwater treatment train might require a 
granular carbon filter to remove organics, a chemical reduction step to remove some inorganics and 
an ion exchange filter to remove other inorganics.   

The GRAs for soil contamination are listed below:   

• No-Action  No attempt is made to satisfy the RAOs, and no remedial measures are implemented.  
No-Action is required for consideration by the NCP.   

• Limited Actions  Actions using non-engineering methods by which access to contaminated soil 
is physically restricted or regulated, or contamination is monitored.   

• Containment  Actions that result in contaminated soil being contained or controlled, thereby 
minimizing or eliminating the migration of contaminants and preventing direct exposure to 
contamination.   

• In situ Treatment  Actions taken to treat contaminated soil in place to reduce the toxicity, 
mobility, and/or volume of contaminants.   

• Ex situ Treatment  Actions taken to physically remove contaminated soil from an area; to treat 
the soil to reduce the toxicity, mobility, and/or the volume of contaminants; and to consolidate the 
treated soil from various areas at one or more onsite location, or to use the treated, clean soil as 
backfill.   
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• Excavation/Disposal  Actions taken to physically remove contaminated soil from the site and 
dispose of it off-site.   

The GRAs for indoor air are:   

• No-Action  No attempt is made to satisfy the RAOs, and no remedial measures are implemented.  
No action is required for consideration by the NCP.   

• Limited Actions  Actions by which access to contaminated indoor air is physically restricted or 
regulated, or contamination is monitored.   

• Containment  Actions that result in contaminated soil vapor being contained or controlled, 
thereby minimizing or eliminating the migration of contaminants and preventing direct exposure to 
contamination.   

• Building Demolition  Site buildings would be demolished to eliminate indoor air.   

• Collection  Soil vapors would be removed from the ground.   

• In situ Treatment  Contaminated groundwater would be treated in situ.   

• Ex situ Treatment  Actions taken to physically remove contaminated soil vapor from an area; to 
treat the soil vapor to reduce the toxicity, mobility, and/or the volume of contaminants; and to 
exhaust the treated soil vapor to the atmosphere.   

• Discharge  Treated soil vapor would be released to the atmosphere.   
 
3.2 Identification of Technologies and Process Options 
Following the development of GRAs, potential remedial technologies and process options for 
implementing the GRAs are identified.  A universe of technology types and process options is available to 
implement the GRAs.  Potentially applicable technology types and process options were identified from 
various sources, including references developed specifically for application to CERCLA sites, Internet 
searches, vendor-supplied information, standard engineering texts and others.  The purpose of drawing on 
these sources is to ensure that applicable technologies and process options are not overlooked early in the 
FS process.  Tables 3-1 and 3-2 identify applicable remedial technologies and associated process options 
for each GRA for soil and indoor air.  Tables 3-3 and 3-4 describe the technologies and process options 
identified for each medium of concern.   

Following the identification process, two steps are performed:   

• Technology process options are screened based on effectiveness, implementability and relative cost.   
• Representative process options are selected.   

These steps are described in the following sections.  The significance of innovative technologies and 
presumptive remedies is also discussed.   

3.3 Technology Screening 
Process options for each technology are screened using the criteria of effectiveness, implementability and 
relative cost, which are described below.   

3.3.1 Effectiveness 
Specific process options are evaluated by considering the following factors:   

1. The potential effectiveness of a process option to address the estimated areas or volumes of 
contaminated media and meet the goals identified in the general and/or specific RAOs.   
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2. The potential impacts to human health and the environment during the construction and 
implementation phases.   

3. How reliable and proven the process is with respect to the types of contamination and site 
conditions that will be encountered.   

3.3.2 Implementability 
Implementability refers to the administrative or institutional aspects of using a technology or process.  
Considered under this criterion are factors such as the ability to obtain necessary permits; the availability 
and capacity of treatment, storage, and disposal services; and the availability of the equipment and 
workers to implement the technology.   

3.3.3 Relative Cost 
Cost plays a limited role in the screening of process options.  Relative capital plus operations and 
maintenance costs are used rather than detailed estimates.  The costs for each process option are evaluated 
on the basis of engineering judgment as high, medium, or low relative to the other process options in the 
same technology type.   

The evaluation of process options for remediation of the soil and indoor air are shown on Figure 3-1 and 
3-2, located at the end of this section.  Technologies and process options that are eliminated on the basis 
of effectiveness, implementability, and/or cost are represented with an X through the process option box 
on these figures.  Tables 3-5 and 3-6 summarize the technologies and process options retained after 
screening for each medium.   

3.3.4 Selection of Representative Process Options  
Following evaluations for the criteria of effectiveness, implementability and cost, processes are chosen to 
represent the range of process options within a remedial technology type.  The representative process 
options are selected by considering those process options that are the most well-established, proven, and 
reliable over a range of site conditions, and that satisfy general and/or specific RAOs.  One or more 
representative process options are selected for each technology type to simplify the subsequent 
development and evaluation of alternatives. More than one process option may be selected for a 
technology type if the processes are sufficiently different in their performance that one would not 
adequately represent the other.  The selection of representative process options provides more flexibility 
in the future, when the selected remedial action is designed.  The specific process to be used at a 
particular location may not be selected until the remedial design phase.   

The final remedies are not limited to these process options.  These process options are considered 
representative of the technologies in the GRA grouping after consideration of effectiveness, 
implementability, and cost.  Some categories may not have a representative process option and, 
conversely, some may have more than one representative process option.  The representative process 
options may be used in conjunction with other response actions.  Furthermore, implementation of some 
process options by themselves would not satisfy the RAOs.   

3.3.4.1 Soil 
Table 3-1 presents a list of soil GRAs, remedial technologies and process options.  Table 3-3 presents a 
description of the soil process options.  Figure 3-1 presents an evaluation of the soil process options 
against the criteria of effectiveness, implementability, and cost.  Table 3-5 is a screening summary of the 
soil technologies and process options.  Table 3-7 presents a summary of the anticipated performance of 
the treatment processes for soil contaminant groups.  Representative process options are outlined in bold 
on the tables and figures.   
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Two in situ and six ex situ treatment process options were retained by the technology screening process as 
representative process options (Table 3-5).  These remedial technologies are retained because they meet 
the criteria of effectiveness, implementability and cost for the general site conditions and contaminants 
(Figure 3-1).  However, because there are a wide variety of site contaminants, an evaluation was 
conducted to determine the performance of each process option for each of the different contaminant 
types found at the site (Table 3-7).  For each contaminant type, the table shows whether the process 
option performs well, may potentially perform, or does not perform at all.   

These technology performance evaluations will assist in determining how well a process option will 
perform on the basis of the contaminants present.  For example, thermal desorption would perform well at 
a spill area with only TPH and VOC contamination.  Conversely, it is unlikely that it would be the only 
treatment process selected for TPH, VOCs and metal contamination.  Such analyses will be considered in 
Section 4.0 during the screening of alternatives.   

3.3.4.1.1 No-Action 

The no-action process option represents leaving the site as it is; it is intended only for comparison to other 
alternatives.  No-action is required for consideration by the NCP, but will not be implemented because the 
option does not satisfy the RAOs.   

3.3.4.1.2 Limited Actions 

The representative process option for the limited actions GRA is land-use restrictions.  The intention of 
land use restrictions is to limit or eliminate direct exposure through implementation of institutional and 
engineering controls.  Institutional controls can be governmental controls that restrict property.  
Engineering controls can be a barrier that restricts exposure such as asphalt, concrete or building 
footprints.  Land-use restrictions will be a component of any soil remedy at SAEP and will be required to 
protect public health.   

Land use restrictions can be used to:   

• Restrict excavation and trenching in areas with residual soil contamination  
• Restrict disposal of any excavated soil  
• Prohibit residential use  
• Prohibit disturbance of treatment and monitoring systems  
• Provide easements for operations and maintenance of treatment and monitoring systems  
• Provide easements to perform compliance monitoring 
• Provide information to local governments, the public, and real estate transaction participants   
• Ensure that long-term monitoring is performed.   

The State of Connecticut in its Regulation of Connecticut State Agencies (RCSA) has made provision for 
the use of ELURs on properties with environmental impacts.  The regulations are codified in the RSRs 
22a-133k-1 through 22a-133k-3.  The circumstances where an ELUR can be recorded are specified in the 
RSRs.  There are two major categories of ELURs.  The first type of ELUR restricts the use and activity of 
an entire property to industrial and commercial use.  This allows remediation to be completed to the 
industrial commercial criteria.  The second type is specific restrictions that prevent the disturbance of 
inaccessible soil and the demolition of buildings, which render soil environmentally isolated.  Because the 
ELUR is recorded on the land records, the requirements of the ELUR are binding on the present and 
future owners and occupants of the property unless the Commissioner approves a release from the ELUR.  
It is important to note that the action restricted or prohibited by an ELUR can be undertaken, but only 
after notifying the CTDEP and obtaining a release from the ELUR in whole or in part 
(http://www.dep.state.ct.us/pao/perfact/elur.htm, April 2004).   
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The DoD Policy on Responsibility for Additional Environmental Cleanup after Transfer of Real Property 
states that “the DoD component disposal agent will ensure that transfer documents for real property being 
transferred out of federal control reflect the use restrictions and enforcement mechanisms specified in the 
remedy decision document.”  Furthermore, if after property transfer, the deed restrictions or other 
institutional controls are not being followed, the Army will take actions to enforce the restrictions or 
controls.  Land use will be verified annually and reported in the 5-year review.  Costs to maintain and 
enforce land-use restrictions will be included for each alternative for which such restrictions are a 
component.   

The following lists the advantages and limitations of land use restrictions:   

Advantages:   

• They are less costly than capping, excavation or treatment in the short term.   
• They can protect human health and the environment if restrictions are properly enforced.   

Limitations:   

• They may not fully comply with ARARs if implemented alone.   
• They do not reduce toxicity, mobility, or the volume of contamination.   
• It may be difficult to enforce land-use restrictions.   

3.3.4.1.3 Containment 

3.3.4.1.3.1 Soil Cover System 

A soil cover could be used to contain the I/C DEC soil under two feet of clean fill and an asphalt cap or 
four feet of clean fill with no asphalt cap.  This would render the I/C DEC soil inaccessible and achieve 
compliance with the direct exposure criteria.  It would limit direct contact with the contaminated soil by 
isolating it.   

Advantages of a soil cover:   

• I/C DEC soil would not require treatment or excavation  
• The RSRs for DEC would be met and  
• Would limit human and environmental exposure to contaminants.   

Limitations of a soil cover:   

• Would not reduce the volume, or toxicity of contaminants  
• Would not remove contaminants from the site  
• The cover would be permeable, subject to leaching from meteoric and groundwater and would not 

meet PMC  
• The cover would require long-term maintenance.   

3.3.4.1.3.2 Engineered Cap 

Under the containment GRA, the representative process option is a low-permeability engineered cap.  
Contaminated soil is covered with a cap to limit exposure pathways to human and ecological receptors, 
reduce infiltration of precipitation, and control leaching of contaminants to groundwater.  A typical 
engineered cap is composed of a foundation layer consisting of clean soil or consolidated waste, a low-
permeability soil layer or a membrane liner, a layer of topsoil, and drainage control as required.  
Construction of a cap may also include biotic barriers; gas collection features; erosion control measures; 
and subsurface cap completion, which may support land use (e.g., material storage area, parking lot).  For 
example, an innovative cap design might incorporate a landfill gas collection system, provide for thermal 
destruction of the landfill gas, and maximize reuse potential by utilizing the site as an industrial storage 
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area.  In addition, land-use restrictions will be necessary to prevent damage to the cap and to prevent the 
creation of exposure pathways.   

There are several process options that would fall under the containment GRA that would be helpful 
during general construction activities.  These process options have not been listed under the containment 
GRA because they do not directly address the soil RAOs.  The technologies include surface controls, 
sediment control barriers, and dust and vapor suppression.  There are several process options that fall 
under these technologies.  During remedial design issues of erosion, sediment control, infiltration and 
dust control will be addressed and these technologies should be considered to control short-term 
contamination migration.   

Advantages of an engineered cap:   

• In the short term, it is typically not as costly as excavation or some treatment technologies.   
• It is protective of human health and the environment.   
• It reduces or eliminates the mobility of contaminants as long as the cap integrity is maintained.   

Limitations of an engineered cap:   

• It does not reduce the volume or toxicity of contamination.   
• Long-term liability is relatively high because untreated wastes remain in place.   
• It requires costly periodic inspection and maintenance.   
• It will restrict many beneficial land uses.   
• It may require monitoring on a site-specific basis to ensure long-term protection of groundwater.   

3.3.4.1.4 In-situ Treatment 

3.3.4.1.4.1 Soil Vapor Extraction 

SVE is proposed as the presumptive remedy by EPA for vadose zone VOC and lightweight fuel 
contamination.  Presumptive remedies are remedial technologies that, based on historical remedy 
selection preferences, have been repeatedly chosen for implementation at similar sites.  The basic 
components of SVE include extraction wells, monitoring wells, and vacuum pumps.  The vacuum pumps 
are connected via a system of pipes to a series of extraction wells that are drilled through the 
contaminated zone.  The system operates by applying a vacuum through the production wells to create a 
pressure gradient in the soil, drawing VOC-contaminated air from the soil pores and fresh air from the 
soil surface down into the soil.  SVE systems use fairly high airflow rates to accomplish removal.  A 
liquid-vapor separator is used to remove moisture followed by a treatment unit (carbon adsorption, 
catalytic oxidation, thermal treatment, etc.) to reduce emissions to a safe level.   

Limitations of SVE:   

• Will not work well with very thin vadose zone  
• The technology is typically applicable only to volatile compounds with a Henry’s law constant 

greater than 0.01 or a vapor pressure greater than 0.5 millimeters of mercury (mmHg).   
• Soil that is tight or has high moisture content (>50 percent) has a reduced permeability to air.   
• Large screened intervals are required in extraction wells for soil with highly variable permeability 

or soil horizons, which otherwise may result in uneven delivery of gas flow from the contaminated 
regions.   

3.3.4.1.4.2 Bioventing 

The process involves delivering oxygen to contaminated unsaturated soils by forced air movement (either 
extraction or injection of air) to increase oxygen concentrations, with the goal of stimulating 
biodegradation.  Bioventing stimulates the natural in situ biodegradation of petroleum hydrocarbons in 
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soil by providing oxygen to existing soil microorganisms.  In contrast to SVE systems, bioventing uses 
low airflow rates to provide only enough oxygen to sustain microbial activity.  This technology is being 
considered for areas of soil that are contaminated with TPH only.    

Advantages of bioventing:   

• Relatively inexpensive.   
• Does not require excavation or long term disruption of the area under remediation.   
• Does not produce any addition waste streams.   
• Does not require intensive operations and maintenance (O&M) or chemicals.   
• Soil gas testing at SAEP indicates bioventing may be a successful technology for TPH.   

Limitations of bioventing:   

• Low soil moisture content may limit biodegradation and the effectiveness of bioventing, which 
tends to dry out the soils.   

• Air must be able to pass through the soil in sufficient quantities to maintain aerobic conditions, 
which may be difficult in clay soils.   

• The time required to remediate a site using bioventing is highly dependent upon the specific soil 
and chemical properties of the contaminated media.   

3.3.4.1.5 Ex-Situ Treatment 

3.3.4.1.5.1 Backhoe/Excavator, Scraper, Bulldozer, Front-end Loader 

Excavation with earth-moving equipment is commonly understood and has successfully been 
implemented at other hazardous waste sites for the removal of surface and subsurface contaminated 
materials.  This method is often employed in cases where in situ remediation techniques would prove 
ineffective or be inappropriate.  Contaminated soil can be excavated by a variety of standard earth-
moving equipment, including backhoe, scraper, bulldozer, and front-end loader.  The selection of earth-
moving equipment depends on the depth and area of soil requiring excavation.  The excavation void is 
backfilled with compacted clean or post-treated soil.   

Advantages of excavation:   

• Contaminated soil is physically removed from the site, preventing future risks to human health and 
the environment at that site.   

• Toxicity, mobility, and volume of contaminated soil are effectively eliminated at the excavated site.   

Limitations of excavation:   

• Workers are exposed to contaminated soil during the excavation process.   
• Excavation is not a stand-alone technology; it must be combined with another technology to treat 

the soil, dispose of the untreated soil in an off site landfill, or consolidate treated or untreated soil at 
an on site location.   

• Excavation is more costly than many in situ methods.   
• Additional measures are required to suppress the spread of dust and airborne contaminants during 

excavation.   
• The backfilled area may require vegetation to prevent erosion.   

Excavation is being considered for removal of soils impacted with metals or a combination of metals and 
other contaminants.  It is likely that soils impacted with metals will be disposed of off site.   
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3.3.4.1.5.2 Ex Situ Solidification/Stabilization 

This treatment commonly involves excavating contaminated soil and mixing it with chemical additives 
(reagents), using complex chemical reactions to improve physical properties and reduce contaminant 
toxicity and mobility.  Mixing is accomplished using earth-moving equipment; treatment systems, 
including conveyors and pug mills; concrete batch plants; or grout-mixing equipment.  The treated 
material is typically stockpiled for confirmation testing and then disposed of.   

A wide variety of reagents are available, including organic polymers, glassification, asphalt 
encapsulation, and numerous proprietary reagents, but most wastes are treated with lime, fly ash, cement 
kiln dust, cement, or combinations of these materials.  The technology is used to treat inorganic wastes, 
heavy metals, and oil wastes.  The technology has also been shown to treat PCBs and some SVOCs.   

Advantages of ex-situ Solidification/Stabilization (S/S):   

• Treatment materials are readily available and relatively inexpensive.   
• Ex situ S/S can reduce the toxicity and mobility of certain contaminants through physical and 

chemical reactions with the added reagents.   

Limitations of ex-situ S/S:   

• It increases the weight and volume of the contaminated soil because additives and sometimes water 
are added during treatment.   

• It does not destroy contaminants.   
• Treatment is soil-specific; implementation requires laboratory treatability studies to develop cost-

effective mix designs and performance data, such as leaching test results and bearing strength.   
• The process may be reversible.   
• The process is not well demonstrated for organics.   
• Debris may interfere with the complete mixing of treatment agents with contaminated soil.   

3.3.4.1.5.3 Reduction 

This treatment commonly involves excavating contaminated soil and mixing it with chemical reductants.  
The reductant in contact with the soil will reduce the valence state of the hexavalent chromium to 
trivalent chromium that is less toxic and less mobile than the hexavalent chromium.  Mixing is 
accomplished using earth-moving equipment; treatment systems, including conveyors and chemical 
spraying and mixing equipment.  The treated material is typically stockpiled for confirmation testing and 
then disposed of or used for backfill.   

Reductants usually include a sulfur compound; sulfide or sulfite, and ferrous iron, iron sulfate is one of 
the reductants used in processing soil and groundwater.  Sodium metabisulfite is also mentioned as a 
reductant.  This process option is used to treat metals including hexavalent chromium.   

Advantages of reduction:   

• Once the hexavalent chromium has been reduced to trivalent chromium the soil can be used 
beneficially as long as it does not exceed the total chromium standard.   

• Treatment materials are readily available and relatively inexpensive.   
• Reduction can reduce the toxicity and mobility of hexavalent chromium chemical reactions with the 

added reagents.   

Limitations of reduction:   

• It does not destroy or reduce the volume of total chromium in the soil.   
• The process may be reversible, but has not been observed in the field.   
• Debris may interfere with the complete mixing of treatment agents with contaminated soil.   
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3.3.4.1.5.4 Ex Situ Rotary Kiln Incineration 

Rotary kiln incineration is a proven technology for the destruction of halogenated and other refractory 
organics in hazardous waste.  Rotary kiln incineration units typically operate at temperatures of nearly 
1,000 degrees C and have a very high destruction and removal efficiency rating.  Incineration is 
frequently used in combination with HTTD, S/S, or dechlorination for complete soil treatment.   

Advantages of ex situ rotary kiln incineration:   

• Nearly 100 percent destruction and removal efficiency is obtainable.   

Limitations of ex situ rotary kiln incineration:   

• There are limited options for available permitted facilities to burn PCBs and dioxins.   
• There are specific feed size and materials handling requirements that can impact applicability or 

cost.   
• Public resistance from nearby residents to operating incinerators is common.   
• This technology has a very high relative cost.   

3.3.4.1.5.5 Ex-situ LTTD 

Low temperature thermal desportion (LTTD) systems are physical separation processes and are not 
designed to destroy organics.  Wastes are heated to between 90 and 320 degrees C to volatilize water and 
organic contaminants.  A carrier gas or vacuum system transports volatilized water and organics to the 
gas treatment system.  Particulates are removed by conventional particulate removal equipment, such as 
wet scrubbers or fabric filters.  Contaminants are removed through condensation followed by carbon 
adsorption, or they are destroyed in a secondary combustion chamber or a catalytic oxidizer.   

LTTD is a proven technology for remediating petroleum hydrocarbon contamination in all types of soil.  
Decontaminated soil retains its physical properties and ability to support biological activity.   

Advantages of ex-situ LTTD:   

• Mobile systems are available from multiple vendors, which reduces overall project cleanup time 
and cost.   

• Effective in remediating petroleum hydrocarbons, VOCs and partially effective for SVOCs.   

Limitations of ex-situ LTTD:   

• Particular materials handling requirements can impact applicability or cost.   
• Dewatering may be necessary to achieve acceptable soil moisture content levels.   
• Highly abrasive feed potentially can damage the processor unit.   
• Heavy metals in the feed may produce a treated solid residue that requires stabilization or off site 

disposal.   
• SAEP is in a non-attainment zone for air pollution, getting a permit for air emissions will be 

difficult.   

3.3.4.1.5.6 Ex Situ HTTD 

HTTD is a physical separation process that involves heating wastes to 320 to 560 °C, causing the 
volatilization of water and organic contaminants.  The contaminants and vapor are then transported to a 
gas treatment system by a carrier gas or vacuum system.  Organics are removed or destroyed in the gas 
treatment system.  HTTD is frequently used in combination with incineration, S/S, or dechlorination for 
complete soil treatment.   
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The technology is used to remove TPH, VOCs, SVOCs, and PCBs from soil.  Limited treatment may be 
accomplished for the full spectrum of organic contaminants and volatile metals.  VOCs and fuels also 
may be treated, but treatment may be less cost-effective than other methods.   

Advantages of ex situ HTTD:   

• Off-the-shelf system components are available from multiple vendors, which reduces overall 
project cleanup time and cost.   

• It frequently produces final contaminant concentration below remedial standards.   

Limitations of ex situ HTTD:   

• Feed particle size, soil type, and humic content can impact applicability or cost.   
• The cost increases for soils with high moisture content because of the time and energy required to 

volatilize the water.   
• Treatment is soil- and contaminant-specific; implementation requires laboratory treatability studies 

to determine the characteristics of contaminants.   
• The method is relatively expensive.   

3.3.4.1.6 Excavation/Disposal 

3.3.4.1.6.1 On Site Backfill 

One of the two representative process options for the on site disposal remedial technology is on site 
backfill.  In this process option, excavated soil is treated by one or more ex situ treatments.  If the 
contaminant concentrations in the treated soil are below cleanup goals and hazardous waste 
concentrations and treatment standards, the soil is placed back in its original excavation, or used as 
backfill at other locations.   

Advantages of on site disposal as backfill:   

• The toxicity, mobility, and volume of contaminated soil are effectively eliminated at the excavated 
site, assuming that excavation is performed and clean fill is used to backfill the excavation.   

• It is less costly than off site disposal.   
• The risks to human health and the environment are eliminated.   

Limitations of on base disposal as backfill:   

• The treatment method used must be capable of meeting treatment standards.  This includes meeting 
inert classification if unrestricted use of the soil is desired.   

3.3.4.1.6.2 Class I RCRA Landfill 

The representative process option for the off site disposal GRA is a Class I Resource Conservation and 
Recovery Act (RCRA) landfill.  In this process option, excavated soil is designated for transport to an 
approved off site landfill where appropriate measures will be taken to protect human health and the 
environment in the vicinity of the facility, either by treatment before disposal or, if treatment is not 
necessary, by disposing of the soil within an engineered containment system to prevent off site 
contaminant migration.   

Advantages of off site disposal at a Class 1 RCRA landfill:   

• Placing contaminated soil in an engineered structure designed to prevent the migration of 
contaminants reduces the mobility of contaminants.   

• A Class I RCRA landfill is designed to eliminate risks to human health and the environment.   
• The toxicity, mobility, and volume of contaminated soil are effectively eliminated at the excavated 

site.   
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Limitations of off site disposal at a Class 1 RCRA landfill:   

• If treatment has been performed to meet only land disposal restrictions (LDRs), the volume and 
toxicity has not been significantly reduced.   

• The general public may potentially be exposed to contaminated soil during transportation and 
disposal processes.   

• Off site disposal without treatment is the least-preferred option under CERCLA.   
• SAEP may remain liable for future environmental damage that may be caused by materials 

disposed of at the landfill.   
• Permits may be required to transport contaminated soil over public roadways.   
• The receiving landfill may impose limits on the weight or volume of contaminated soil or the 

frequency of shipments.   

3.3.4.2 Indoor Air 
Table 3-2 presents a list of indoor air GRAs, remedial technologies and process options.  Table 3-4 
presents a description of the indoor air process options.  Figure 3-2 presents an evaluation of the indoor 
air process options against the criteria of effectiveness, implementability, and cost.  Table 3-6 is a 
screening summary of the indoor air technologies and process options.  Representative process options 
are outlined in bold on the tables and figures.   

Engineering controls, building demolition, vapor collection and ex situ treatment, and in situ groundwater 
treatment were retained by the technology screening process as representative process options (Figure 3-2 
and Table 3-6).  All of the process options listed will perform well at reducing exposure to VOCs in soil 
vapor.  Section 4.0 will continue the screening of indoor air alternatives.   

3.3.4.2.1 No Action 

The no-action process option represents leaving the site as it is; it is intended only for comparison to other 
alternatives.  No-action is required for consideration by the NCP, but will not be implemented because the 
option does not satisfy the RAOs.   

3.3.4.2.2 Limited Action 

The representative process options for the limited action GRA include sealing of existing building floors 
to limit migration of contaminated vapors into the buildings and installation of air handling systems to 
prevent the migration of soil vapor into site buildings.   

3.3.4.2.2.1 Air Handling 

This process option would involve the installation of air handling equipment capable of maintaining a 
positive pressure within the buildings.  A positive pressure would limit the amount of soil vapor entering 
the buildings through the floor by creating a back pressure.  Each building would be equipped with a 
separate air system.   

Advantages of air handling:   

• The on site buildings could be reused.   
• Any risk from indoor air in the site buildings would be reduced or eliminated.   
• Would be relatively inexpensive over time.   

Limitations of air handling:   

• Indoor air monitoring is required for the life of the buildings.   
• Site buildings may not have a reuse.   
• Ventilations systems can become ineffective as buildings are modified.   
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• Would have relatively high capital costs.   
• Pilot study conducted in Building B-12 using air handling was not effective at reducing levels of 

VOCs in air.   

3.3.4.2.2.2 Floor Sealing 

Cracks and gaps in foundation slabs, including the vertical gap between the floors and footings, would be 
caulked and sealed to limit the migration of VOC vapors from subsurface soils into SAEP building.  
Foundation slabs would be inspected annually and repaired as required for the operational life of the 
building.   

Advantages of floor sealing:   

• The buildings could be reused.   
• Any risk from indoor air in the site buildings would be reduced or eliminated.   
• Would be relatively inexpensive.   

Limitations of floor sealing:   

• Indoor air monitoring would be required.   
• Sealants may degrade over time.   
• Site buildings may not have a reuse.   

3.3.4.2.3 Demolition 

The demolition of buildings overlying soil vapor with contaminants over their I/C VC would eliminate 
the possibility of soil vapor infiltrating into and accumulating in the structures.  Activities involved 
include the demolition and removal of buildings overlying contaminated soil vapor.   

Advantages of Demolition:   

• Most effective option for eliminating exposure pathway because exposure to indoor air would be 
eliminated.   

• The selected buildings at the site would be removed.   

Limitations of Demolition:   

• Land use controls will require new construction to incorporate vapor barriers.   
• The buildings would be demolished and not available for reuse.   

3.3.4.2.4 Collection 

3.3.4.2.4.1 Soil Vapor Extraction 

The SVE technology uses a surface blower and perforated piping placed in the vadose zone to collect soil 
vapors.  The blower creates a partial vacuum in the collection pipes promoting the flow of soil vapor from 
the unsaturated zone, into the collection pipes, and to the surface treatment system.  Continued 
volatilization of VOC contaminants from shallow groundwater and subsurface soil allows continuous 
collection of vapors.   

Advantages of soil vapor extraction:   

• Physically removes the contaminated soil vapor from the ground.   
• Limits the soil vapor that can infiltrate into site buildings.   
• Existing buildings could be reused.   
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Limitations of soil vapor extraction:   

• The system will have to operate for the life of the buildings.   
• The system will be relatively expensive to build and moderately expensive to maintain.   
• The system could interfere with future use.   

3.3.4.2.5 In Situ Groundwater Treatment 

The representative process option for in situ groundwater treatment is permanganate injection.  In situ 
groundwater treatment through permanganate injection will require the pumping of groundwater from 
area where injection is to take place to facilitate the injection of the chemicals.  Pumping the groundwater 
will reduce the pressure required to inject the chemicals and reduce the possibility that groundwater will 
be forced to the surface by the injection.  The groundwater will be treated on site and discharged to the 
River under a discharge permit.   

A series of injection points will be installed and a mixture of permanganate and an acid will be injected 
under pressure into the areas of groundwater contamination.  The acid will drop the pH of the 
groundwater, which will facilitate the permanganate degradation of organics in the groundwater.  The 
permanganate will react with the organics in the groundwater.  The byproducts of the reaction are 
magnesium salts, carbon dioxide, and water.  Groundwater will be monitored to confirm RAOs.  The 
groundwater will also be monitored for contaminant rebound after the injection.  If contaminant levels are 
to high or if rebound occurs the injection process will be repeated until the water remains below the 
RAOs.   

Advantages of permanganate injection:   

• The groundwater will not continue to generate contaminant vapors.   
• The process will reduce the volume of contaminants at the site.   
• In addition to reducing soil vapor generation groundwater at the site will be remediated.   

Limitations of permanganate injection:   

• This is the most costly remedial option.   
• The pilot study at SAEP required multiple injections and still did not meet remedial goals. 
• Soil vapor monitoring will be required.   
• In areas where contamination is deep and free product is suspected chemical injection may be 

ineffective.   

3.3.5 Innovative Technologies and Process Options 
Innovative technologies and process options are those that show promise for being effective, but are still 
in the research and development stage.  Although innovative treatment processes may be applicable to the 
contaminant and site characteristics found at SAEP, significant treatability data have not yet accrued to 
support their use in remedial actions at the site.  Treatability studies and demonstration projects would be 
required to determine their effectiveness and cost and to refine the processes for use at SAEP.  However, 
technology processes that are considered innovative are not eliminated from further consideration during 
the screening of technologies and process options.  Innovative processes are retained for additional 
consideration during the detailed analysis of alternatives, because these processes may reduce the cost 
and/or duration of remedial action.   

The technology processes considered innovative for soil treatment are listed below:   

• Electro-osmosis extraction  May be effective at treating soil contaminated with PCBs.   

• Base-catalyzed dehalogenation  Potentially effective for treating chlorinated organic 
contaminants, such as VOCs and PCBs.   
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• Glycolate/alkaline polyethylene glycol dehalogenation  Potentially effective for treating 
chlorinated organic contaminants, such as VOCs and PCBs.   

• Organic solvent extraction  May be effective for treating soil contaminated with organic 
compounds.   

• Critical fluid extraction  Potentially effective for treating organic contaminants.   

• Solar detoxification  Potentially effective for treating soil containing organic contaminants.   

• Electrokinetic separation  Potentially effective for treating soil contaminated with organic 
compounds and metals.   

• Phytoremediation  Potentially effective for treating soil contaminated with organic and 
inorganic compounds.   

• White rot fungus  Potentially effective for treating organic contaminants.   

• Matrix Enhanced Treatment TM  Potentially effective for treating soil contaminated with PCBs, 
VOCs, SVOCs, and TPH.  A variation of the wet oxidation process.  Metals contamination would 
be a candidate for solidification in this process.   

• In-situ Corona –- Potentially effective for treating soil containing organic contaminants, such as 
PCBs and PAHs.   

The technology processes considered innovative for groundwater treatment are listed below:   

• Fenton’s reagent – Has been used at a good number of sites, but is still being tested for 
effectiveness with some compounds and would require a pilot study prior to remedial design.   

• Electrical resistance heating – Potentially effective on NAPL and dissolved phase organics.   

• Radio frequency heating – Similar to electrical resistance heating.   

• Super critical extraction – Uses a CO2 plasma to remove contaminants from water, CO2 plasma 
acts as a solvent and removes the contaminants from solution, effective on organics and inorganics.   

• Super critical water oxidation – Turns contaminated water supercritical to oxidize organic 
compounds including VOCs, TPH, PCBs, SVOCs, etc.   

• Wet air oxidation – Water is subjected to high temperatures and pressures to oxidize contaminants, 
useful on organic compounds.   
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FIGURE 3-1 
EVALUATION OF SOIL REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS 
 
Focused Feasibility Study 
Stratford Army Engine Plant, Stratford, Connecticut 

 
Soil General 
Response 

Action   
Remedial 

Technology   Process Options Effectiveness Implementability Cost 
          
          

    

No Action 
  

No Action  
  

No Action 
Ineffective.  Does not achieve remedial action objectives.  Required for 
consideration as a baseline alternative by the NCP.  May not control risk 
or meet response objectives.  Does not reduce toxicity, mobility or 
volume of contaminants.   

May be implemented at sites with regulatory agency 
acceptance.   

None.  No 
actions 
implemented.  

          

    
Limited Action   

Access and use 
restrictions   Fencing/signing 

Moderately effective for human receptors.  Not effective for some 
ecological receptor.  Long-term effectiveness and reliability depends on 
continued future implementation.  Does not remediate contamination by 
itself.   

Implementable.  Fencing currently in place around the 
property restricting access.   

Low capital, low 
maintenance 

          

      

 Land Use Restrictions 
Effectiveness depends on continued future implementation.  Does not 
remediate contamination by itself.   

Implementable, but may preclude future beneficial uses of 
the land under restriction.  Need to set environmental land 
use restriction to limit use to industrial/commercial (I/C) to 
set standard to I/C level.   

Low capital, low 
maintenance.   

          
     

 

Institutional Controls 
  

Permits 
Effectiveness depends on continued future implementation.  Does not 
remediate contamination by itself.   

Implementable.   Low capital, low 
maintenance 

          

 

     
 

Soil cover system 
(addresses I/C DEC) 

Relatively ineffective and unreliable.  May not sufficiently reduce 
infiltration of precipitation because native soils are semi-permeable.  
Eliminates the direct exposure pathway.  Does not reduce the intrinsic 
toxicity or volume of contamination.  Capping without treatment is 
ineffective in the long term.   

Implementable, depending on size of area to be capped.  
Restricts future land use.  Long-term liability is relatively 
high because untreated wastes remain in place.  This option 
would address I/C DEC soils only, which are generally co-
located with GB PMC soils.   

Low capital, 
moderate to 
high 
maintenance.   

          

    
Containment 

  

Capping 

  

Clay and soil cap 

Moderately effective at reducing precipitation infiltration and leaching of 
contaminants to groundwater.  Eliminates the direct exposure pathway.  
Does not reduce the intrinsic toxicity or volume of contamination.  Clay is 
susceptible to cracking if desiccated.  Capping without treatment is 
ineffective in the long term.   

Implementable, depending on size of area to be capped.  
Restricts future land use.  Long-term liability is relatively 
high because untreated wastes remain in place.  With 
treatment this option would meet the GB PMC criteria.   

Low to 
moderate 
capital, 
moderate to 
high 
maintenance. 

          

 

     
 

Synthetic membrane 

Moderately effective at reducing precipitation infiltration and leaching of 
contaminants to groundwater.  Eliminates the direct exposure pathway.  
Does not reduce the intrinsic toxicity or volume of contamination.  Liner is 
susceptible to damage.  Capping without treatment is ineffective in the 
long term. 

Implementable, depending on size of area to be capped.  
Restricts future land use.  Long-term liability is relatively 
high because untreated wastes remain in place.  With 
treatment this option would meet the GB PMC criteria.   

Low to 
moderate 
capital, high 
maintenance. 

          

 
     

 

Asphalt cap 

Moderately effective at reducing precipitation infiltration and leaching of 
contaminants to groundwater.  Eliminates the direct exposure pathway.  
Does not reduce the intrinsic toxicity or volume of contamination.  
Susceptible to weathering and cracking.  Capping without treatment is 
ineffective in the long term.   

Implementable, depending on size of area to be capped.  
Restricts future land use.  Long-term liability is relatively 
high because untreated wastes remain in place.  With 
treatment this option would meet the GB PMC criteria.   

Low to 
moderate 
capital, 
moderate to 
high 
maintenance. 

      
 
 
 

   



 
LEGEND  

Potentially effective, implementable, and cost-effective Technology or Process Option.   
 

Technology and/or Process Option screened out on the basis of effectiveness, 
implementability, and/or cost.   
 

Process options considered innovative.   
 

Boldface indicates Representative Technology or Process Option.   

Page 2 of 11 

FIGURE 3-1 
EVALUATION OF SOIL REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS 
 
Focused Feasibility Study 
Stratford Army Engine Plant, Stratford, Connecticut 

 
Soil General 
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Concrete cap 

Moderately effective at reducing precipitation infiltration and leaching of 
contaminants to groundwater.  Eliminates the direct exposure pathway.  
Does not reduce the intrinsic toxicity or volume of contamination.  
Susceptible to weathering and cracking.  Capping without treatment is 
ineffective in the long term.   

Implementable, depending on size of area to be capped.  
Restricts future land use.  Most rigorous of the capping 
process options.  Satisfies RCRA technical requirements to 
cap construction.  Long-term liability is relatively high 
because untreated wastes remain in place.  With treatment 
this option would meet the GB PMC criteria.   

Low to 
moderate 
capital, 
moderate to 
high 
maintenance. 

          

 
     

 

Engineered cap (multi-
layer)(with treatment 
addresses GB PMC) 

Most effective of capping process options at reducing precipitation 
infiltration and leaching of contaminants to groundwater.  Eliminates the 
direct exposure pathway.  Does not reduce the intrinsic toxicity or volume 
of contamination.  Least susceptible to cracking. 

Implementable, but may preclude many future beneficial 
uses of the land under restriction.  With treatment this option 
would meet the GB PMC criteria.   

Moderate to 
high capital, low 
maintenance. 

          
 

     
 

Sprayed asphalt 
Effective at limiting contaminant exposure to ultraviolet light and 
oxidation.  Does not reduce the intrinsic toxicity or volume of 
contamination.  Not effective for long-term containment.   

Implementable, but may preclude many future beneficial 
uses of the land under restriction.  Would not meet RSRs by 
itself.  .   

Low capital, low 
maintenance.   

          
 

     
 

Chemical 
sealants/stabilizers 

Effective, would temporarily limit infiltration of surface water.  Does not 
reduce the intrinsic toxicity or volume of contamination.  Not effective for 
long term containment.   

Implementable, but may preclude many future beneficial 
uses of the land under restriction.  Would not meet RSRs by 
itself.   

Low capital, low 
maintenance.   

          

 

     
 

Soil-bentonite slurry wall 
Effective, would limit lateral migration of soil gas, liquid contaminants, 
and shallow groundwater.  Would not reduce toxicity or volume of 
contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.  Not applicable to soils over the GB PMC without 
treatment.   

Moderate to high 
capital, low 
maintenance.   

          
 

     
 

Cement-bentonite slurry 
wall 

Effective, would limit lateral migration of soil gas, liquid contaminants, 
and shallow groundwater.  Would not reduce toxicity or volume of 
contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.  Not applicable to soils over the GB PMC without 
treatment.   

Moderate to 
high capital, low 
maintenance.   

          
   

  
 

Vertical barriers 
  

Vibrating beam 
Effective, would limit lateral migration of soil gas, liquid contaminants, 
and shallow groundwater.  Would not reduce toxicity or volume of 
contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.  Not applicable to soils over the GB PMC without 
treatment.   

Moderate to 
high capital, low 
maintenance.   

          
 

     
 

Grout curtain 
Effective, would limit lateral migration of soil gas, liquid contaminants, 
and shallow groundwater.  Would not reduce toxicity or volume of 
contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.  Not applicable to soils over the GB PMC without 
treatment.   

Moderate to 
high capital, low 
maintenance.   

          
 

     
 

Sheet piling 
Effective, would limit lateral migration of soil gas, liquid contaminants, 
and shallow groundwater.  Would not reduce toxicity or volume of 
contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.  Not applicable to soils over the GB PMC without 
treatment.   

Moderate to 
high capital, low 
maintenance.   
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Ground freezing 
Effective, would temporarily limit lateral migration or soil gas, liquid 
contaminants, and shallow groundwater.  Would not reduce toxicity or 
volume of contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.  Not applicable to soils over the GB PMC without 
treatment.   

High capital, 
high 
maintenance.  

          
 

     
 

Grout injection 
Effective, would limit lateral vertical migration or soil gas, liquid 
contaminants, and shallow groundwater.  Would not reduce toxicity or 
volume of contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.  Not applicable to soils over the GB PMC without 
treatment.   

Moderate to 
high capital, low 
maintenance.   

          

   

  
 

Horizontal barriers 
  

Liners 
Effective, would limit lateral vertical migration or soil gas, liquid 
contaminants, and shallow groundwater.  Would not reduce toxicity or 
volume of contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.  Not applicable to soils over the GB PMC without 
treatment.   

Very high 
capital, low 
maintenance.  

          

 

     

 
Block displacement 

Effective, would limit lateral vertical migration or soil gas, liquid 
contaminants, and shallow groundwater.  Would not reduce toxicity or 
volume of contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.  Not applicable to soils over the GB PMC without 
treatment.   

Very high 
capital, low 
maintenance. 

          
 

     
 

Ground freezing 
Effective, would temporarily limit vertical migration or soil gas, liquid 
contaminants, and shallow groundwater.  Would not reduce toxicity or 
volume of contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.  Not applicable to soils over the GB PMC without 
treatment.   

High capital, 
high 
maintenance. 

          
   

  
 

Encapsulation 
  

Total encapuslation 
Effective, would limit lateral and vertical migration of soil gas, liquid 
contaminants, and shallow groundwater.  Would not reduce toxicity or 
volume of contaminants.   

Implementable.  Implementation would be complicated by 
shallow groundwater and building foundations.  Not 
applicable to soils over the GB PMC without treatment.   

Very high 
capital, low 
maintenance. 

          

      

 Soil vapor extraction (SVE) 
Moderate overall effectiveness.  Process effective for VOCs, some 
SVOCs, and petroleum fuel hydrocarbons.  Not effective for many 
SVOCs, PCBs and inorganics.   

Implementable.  Implementation complicated by shallow 
groundwater, underground utilities and building foundations.  
System would entrain large quantities of water.   

Moderate 
capital, 
moderate 
maintenance.   

          
      

 
Thermally enhanced soil 
vapor extraction 

Effective on most site organics.  Not effective on PCBs and metals.  
System would entrain groundwater and water vapor.  Would draw vapor 
from preferential paths, i.e. utilities and pipe chases.  There would be a 
risk of mobilizing contaminants and increasing leaching to groundwater.   

Implementable.  Implementation complicated by shallow 
groundwater, underground utilities, and building 
foundations.   

High capital, 
high 
maintenance.   
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Electrochemical treatment 

Effective on most site organics.  Not effective on PCBs and metals.  
Shallow groundwater would limit effectiveness.  This technology is 
unproven for eliminating a broad spectrum of organic and inorganic 
chemicals in vadose zone soils.  Neutralization would not remove 
organic or inorganic contaminants.  Oxidation processes could produce 
hazardous by-products.  Reduction processes would only convert some 
metals to more stable forms.   

Implementable.  Implementation complicated by shallow 
groundwater and building foundations.  Getting the 
chemicals distributed in the subsurface would be 
challenging.  Dilution of chemical by groundwater would 
also limit the effectiveness.   

Very high to 
high capital, low 
maintenance.   

          

     

 
In-situ physical 
treatment   Electrokinetic separation 

Potentially effective as an innovative treatment process for soil 
contaminated with metals.  Effectiveness is sharply reduced for soil with 
moisture content of less than 10%.  Most applicable in low permeability 
clay soils because of negative surface charge or clay particles.   

Existing buildings would interfere with implementation.  
Oxidation/reduction reactions can produce undesirable 
products (e.g. chlorine gas).   

Moderate to 
high capital, 
moderate 
maintenance. 

          

      
 Pneumatic fracturing 

Potentially effective when used in conjunction with other technology 
processes.  Probably not necessary with sandy soil at the site.   

Implementable.   High capital, 
low 
maintenance.   

          
      

 

Solidification/stabilization 

Potentially effective for achieving reduction of leaching of contaminants 
to groundwater.  Most applicable to metals.  Effectiveness on organics is 
not proven for all compounds.  Site-specific treatability studies may be 
required.  Does not reduce the intrinsic toxicity or volume of 
contaminants.  Process effectiveness will be limited in soil containing 
debris or other materials that interfere with the complete mixing of the 
fixation agents. 

Implementable for some contaminant types.  Complete 
mixing and ultimate binding of contaminants is often difficult 
to achieve and verify.  Implementation at SAEP would be 
problematic because of buildings at the site, and abundant 
buried utilities in areas to be remediated.   

Moderate to 
high capital, low 
maintenance. 

          
     

 
In-situ chemical 
treatment   

Soil Flushing 
Should only be used where flushed contaminants and soil flushing fluid 
can be contained and recaptured.   

Would not be able to discharge without pre-treatment for 
surfactants.  The shallow water table would limit the 
implementability of soil flushing at SAEP.   

Moderate to 
high capital, low 
maintenance.  

          

 

 

  

 

 
 

Vitrification 

Effective.  Organic contaminants are destroyed and inorganics are 
rendered immobile.  Air emissions many required treatment.  Long-term 
stability of vitrified mass is uncertain. 

Implementable, but will depend on site and waste 
characteristics and volume.  Vendor availability many be 
limited.  Extensive and specialized labor and equipment 
required.  The resultant solidified monolith would limit future 
land use.  Technology would destroy all of the existing 
utilities in the treatment area.   

Very high 
capital, 
moderate 
maintenance. 

          

    

In-situ treatment 
  

In-situ thermal 
enhancement 

  
Steam stripping 

Effective on organics at site.  Would not effective metals.  Might mobilize 
contaminants in the soil and vadose zone.  Shallow groundwater would 
limit the effectiveness of this process.  This process would accelerate the 
contamination of groundwater by mobilizing the contaminants in the soil 
and allowing them to leach to the groundwater.  Not effective on 
inorganics, SVOCs and PCBs.   

Implementable.  Implementation complicated by shallow 
groundwater and building foundations.  Collection of off gas 
would be problematic.  Vadose zone too shallow.   

High capital, 
high 
maintenance.   
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High temperature thermal 
desorption 

Potentially effective as a treatment process for soil contaminated with 
organic compounds.  Not effective on metals.  Off-gas treatment may be 
required.  Shallow water table would limit the effectiveness of the 
process.   

Implementable, but will depend on site and waste 
characteristics and volume.  Vendor availability may be 
limited. 

High capital, 
moderate 
maintenance. 

          

    

 
 

 Aerobic biodegradation 
Potentially effective on TPH, some VOCs and some SVOC.  Not 
effective on some VOCs, some SVOCs, PCBs, and metals.  Pilot test 
necessary to demonstrate that treatment goals can be achieved.   

Implementable.  Need to add oxygen and amendments to 
the soil.  Given the extent of contamination at the site 
multiple injection points and multiple applications would be 
required.   

Low capital and 
low 
maintenance.   

          

    

 

 
 

Anaerobic biodegradation 

Potentially effective on some VOCs particularly chlorinated solvents, and 
some SVOCs.  Not effective on TPH, some VOCs, some SVOCs, PCBs, 
and inorganics.   

Implementable.  Need to add a carbon source and 
potentially other amendments to the soil.  Given the extent 
of contamination at the site multiple injection points and 
multiple applications would be required.  Intermediate 
degradation products of chlorinated VOCs are also toxic.   

Low capital and 
low 
maintenance.   

          

    

 

 

 
Enhanced Bioremediation 

Potentially effective for treatment of soil with organic contaminants.  Not 
effective on metals.   

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Vendor 
availability may be limited. 

Low to 
moderate 
capital, 
moderate to 
high 
maintenance. 

          

    

 

 

 
phytoremediation 

Potentially effective as an innovative treatment process for soil 
contaminated with organic and inorganic compounds.  Process is still in 
demonstration phase.  The depth of treatment is determined by the type 
of plant and is usually limited to shallow soils.  High concentrations of 
contaminants can be toxic to plants and limit effectiveness.  Treatment 
many be seasonal.  Contaminants may be mobilized to groundwater, 
carried a fugitive dust, or bioaccumulated in animals.  Barriers and 
institutional controls may be required to limit exposure to contaminants 
and minimize contaminant mobilization.  Harvested plants may require 
disposal. 

Potentially implementable as an innovative treatment 
process for some contaminant types, but will depend on site 
and waste characteristics and area/volume.  Availability of 
vendors may be limited. 

Low to 
moderate 
capital, 
moderate to 
high 
maintenance. 

          

     

 

In-situ biological 
treatment   

Bioventing 

Potentially effective for treatment of aerobically degraded contaminants 
in soil.  Not effective on some VOCs, SVOCs, PCB or inorganics.   

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.   

Low to 
moderate 
capital low to 
moderate 
maintenance.   
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Ex-situ physical 
treatment   

Backhoe/excavator, 
scraper, bulldozer, front-
end loader 

Effective and reliable means of reducing the volume of contaminants.  
Contaminated soil is physically removed from the site.  Maximum limits 
of excavation typically 35 feet below ground surface.  Required for ex-
situ processes.   

Implementability will largely depend on containment type, 
area and depth of contamination, current land use, adjacent 
structures/facilities, underground structures/utilities, and the 
availability of a disposal or consolidation facility to accept 
the excavated soil.  The excavation void must be backfilled 
with clean soil.  Following excavation and backfilling, land 
use restrictions are greatly reduced or eliminated. 

High capital low 
maintenance.   

          

     

 
 

  
Solids dewatering 

Effective and reliable at removing excess water from saturated soil.  
Liquids may require treatment. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Proven 
process. 

Low capital, low 
maintenance. 

          

      

 
Solids processing/handling 

Effective and reliable processes for particle size reduction, classification, 
or material separation. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Proven 
process. 

Low capital, low 
maintenance. 

          

      

 
Soil washing 

Potentially effective.  Process relies on separation of contaminants 
sorbed onto fine soil particles from the bulk soil.  Effectiveness many be 
limited when attempting to treat predominantly fine-grained soil types 
(i.e. silts and clays).  Wash water will require treatment. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Process may 
achieve desirable volume reduction. 

Moderate to 
high capital, 
moderate to 
high 
maintenance. 

          

      

 
Vacuum extraction 

Potentially effective method for remediation of volatile compounds.  Will 
not work for SVOCs, PCBs, and inorganics.   

Implementable for some contaminant types.   High capital, 
high 
maintenance.   

          

      

 Ultrasonic extraction 
Potentially effective method for remediation of volatile and SVOCs.  Will 
not work for PCBs and inorganics.   

Implementable for some contaminant types.   High capital, 
high 
maintenance.   

          

   
Ex-situ Treatment 

 

  

  
Electro-osmosis extraction 

Uncertain effectiveness.  An innovative treatment process that may be 
effective at treating soil contamination with PCBs.  Site-specific 
treatability studies may be required.   

Potentially implementable as an innovative treatment 
process for some contaminant types, but will depend on site 
and waste characteristics and volume.  Availability of 
vendors may be limited. 

High capital, 
high 
maintenance. 
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 Solidification/Stabilization 

Potentially effective at reducing contaminant mobility and potential 
leaching to groundwater.  Improves handling characteristics.  Does not 
reduce the intrinsic toxicity or volume of contaminants.  Addition of 
treatment agents may significantly increase volume.  Most appropriate 
for soil contaminated with heavy metals.  Process may be reversible.  
Process is not well demonstrated for organics. Debris may interfere with 
the complete mixing of treatment.  Site-specific treatability studies will be 
required to determine treatment agent formulation.  

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Permitted 
units available in Connecticut to process soil.   

Moderate 
capital, low to 
moderate 
maintenance. 

          

      

 

Base catalyzed 
dehalogenation 

Potentially effective for treatment of soil contaminated with chlorinated 
organics such as pesticides, and PCBs.  Reduces the toxicity and 
volume of these contaminants.  Not effective on PAHs and metals. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Availability of 
vendors may be limited. 

Moderate to 
high capital, 
moderate 
maintenance. 

          

      

 

Glycolate/alkaline 
polyethylene glycol 
dehalogenation 

Potentially effective for treatment of soil contaminated with chlorinated 
organics such as pesticides, and PCBs.  Reduces the toxicity and 
volume of these contaminants.  Not effective on PAHs and metals. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Availability of 
vendors may be limited. 

Moderate to 
high capital, 
moderate 
maintenance. 

          

      
 Water Extraction 

Only effective for water-soluble contaminants.   Implementable.   High capital, 
high 
maintenance.   

          

      
 

Organic solvent extraction 
Potentially effective as an innovative treatment for soil contaminated with 
organic compounds such as PCBs.  Process is unproven for most other 
non-VOCs.  Not effective on metals.  Site-specific treatability studies may 
be required to determine solvent formulations.  Extracts will require 
treatment. 

Potentially implementable as an innovative treatment 
process for some contaminant types, but will depend on site 
and waste characteristics and volume.  Availability of 
vendors may be limited. 

Moderate to 
high capital, 
moderate 
maintenance. 

          

      
 Acid extraction 

Potentially effective process for acid-soluble contaminants.  Extracts will 
require use or treatment.  Not effective on PCBs or metals. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Vendors 
likely available. 

Moderate to 
high capital, 
moderate 
maintenance. 

          

      
 Critical fluid extraction 

Potentially effective as an innovative treatment process for soil 
contaminated with organic compounds.  Not effective on metals.  Site-
specific treatability studies may be required to determine formulations.  
Extracts will require use or treatment. 

Potentially implementable as an innovative treatment 
process for some contaminant types, but will depend on site 
and waste characteristics and volume.  Availability of 
vendors may be limited. 

Moderate to 
high capital, 
moderate 
maintenance. 

          

     

 
Ex-situ chemical 
treatment   

Neutralization 
Potentially effective treatment process for acidic or alkaline 
contaminants.  Demonstrated process. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Vendors 
likely available. 

Low to 
moderate 
capital and 
maintenance. 
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Wet oxidation 

Potentially effective process for soil contaminated with metals.  
Incomplete oxidation or formation of intermediate contaminants may 
occur.  Uncertain effectiveness for soil contaminated with fuel 
hydrocarbons, SVOCs, or pesticides. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Vendors 
likely available. 

Low to 
moderate 
capital, low to 
moderate 
maintenance. 

          

      

 
Reduction 

Potentially effective for soil contaminated with hexavalent chromium, 
mercury, lead, or silver.  Not effective for many other inorganics or 
organics. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Vendors 
likely available. 

Low to 
moderate 
capital, low to 
moderate 
maintenance. 

          

      

 
Solvent evaporation 

Potentially effective treatment process for soil contaminated with 
organics.  Not effective for metals. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Vendors 
likely available. 

Low to 
moderate 
capital, low to 
moderate 
maintenance. 

          

      

 Base-catalyzed 
decomposition 

Potentially effective treatment process for soil contaminated with 
organics.  Not effective for metals. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Vendors 
likely available. 

Low to 
moderate 
capital, low to 
moderate 
maintenance. 

          

      

 Microencapsulation 
Effective at reducing the mobility of contaminants and reducing leaching 
of contaminants to groundwater.  Does not remove contaminants.  Will 
increase the volume of the material.   

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Vendors 
likely available. 

Low to 
moderate 
capital, low to 
moderate 
maintenance. 

          

 
   

  

 

Solar detoxification 

Potentially effective as an innovative treatment process for soil 
contaminated with organic compounds.  Not effective on metals.  
Seasonal effectiveness is reduced if sunlight is not supplemented with 
UV lamps. 

Potentially implementable as an innovative treatment 
process for some contaminant types, but will depend on site 
and waste characteristics and volume.  Availability of 
vendors may be limited. 

Moderate to 
high capital, 
moderate to 
high 
maintenance. 

          
 

  
  

 
Ex-situ biological 
treatment 

  

Solid phase biological 
treatment 

Limited overall effectiveness.  Potentially effective for treating soil 
contaminated with fuel hydrocarbons.  Uncertain effectiveness in treating 
a wide spectrum of SVOCs and pesticides.  Not effective on metals. 

Implementable for some contaminant types, but will depend 
on site waste characteristics and volume.  Vendor likely 
available.   

Low capital, low 
maintenance. 
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Biopiles/composting 

Limited overall effectiveness.  Potentially effective treatment process for 
soil contaminated with some organics.  Uncertain effectiveness in 
treating a wide spectrum of SVOCs and PCBs.  Not effective on metals. 

Low implementability for some contaminant types, but will 
depend on site and waste characteristics and volume.  
Requires a relatively large aboveground area suitable for 
piling of excavated soil.   

Low to 
moderate 
capital, 
moderate 
maintenance. 

          

    
  

 
Aboveground bioventing 

Limited overall effectiveness.  Potentially effective treatment process for 
soil contaminated with aerobically degraded organics, TPH some VOCs.  
Uncertain effectiveness in treating a wide spectrum of SVOCs and 
pesticides.  Not effective on metals. 

Implementable.   High capital, 
low 
maintenance.  

          

    

  
 

Landfarming 

Potentially effective as a process for treating aerobically degradable 
organic compounds.  Would not be effective on chlorinated solvents, 
metals, or PCBs.  High contaminant levels would be toxic to bacteria.   

Implementable.  May require permit for air emissions.   Moderate to 
high capital, 
moderate to 
high 
maintenance 

          

    

  

 

Phytoremediation 

Potentially effective as an innovative treatment process for soil 
contaminated with organic and inorganic compounds.  Process is still in 
demonstration phase.  The depth of treatment is determined by the type 
of plant and is usually limited to shallow soils.  High concentrations of 
contaminants can be toxic to plants and limit effectiveness.  Treatment 
many be seasonal.  Contaminants may be mobilized to groundwater, 
carried as fugitive dust, or bioaccumulated in animals.  Barriers and 
institutional controls many be required to limit exposure to contaminants 
and minimize contaminant mobilization.  Harvested plants may require 
disposal. 

Low implementability for some contaminant types, but will 
depend on site and waste characteristics and volume.  
Requires a relatively large area of ground to spread 
contaminated soil and seed with appropriate plant species.   

Low to 
moderate 
capital, 
moderate to 
high 
maintenance. 

          

      

 

Rotary-kiln incineration 
Effective and reliable.  A proven process. Organic contaminants are 
thermally destroyed.  Not effective on soil contaminated with metals.  Air 
emissions may require treatment. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume. 

Very high 
capital, low 
maintenance 

          

 
     

 

Infrared treatment 
Potentially effective process, but not proven.  Organic contaminants are 
thermally destroyed.  Not effective on soil contaminated with metals.  Air 
emissions may require treatment. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume. 

Moderate to high 
capital, 
moderate to high 
maintenance. 

          
 

   
  

 
Circulating fluidized bed 

Effective and reliable.  A proven process.  Organic contaminants are 
thermally destroyed.  Not effective on soil contaminated with metals.  Air 
emissions may require treatment. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume. 

Moderate to high 
capital, 
moderate to high 
maintenance. 

          

     

 
Ex-situ Thermal 
Treatment   

Co-disposal 
Effective for organics.  Burning soil containing PCBs at low temperatures 
will generate more toxic compounds (i.e. dioxins).  Ash will contain 
metals and dioxins.   

Implementable, air permits would be required for gas 
emissions.   

Low capital, low 
maintenance.   
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 Pyrolysis 

Effective.  Organic contaminants are volatized and treated in off gas.  
May volatize some metals. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume. 

Moderate to 
high capital, 
moderate 
maintenance. 

          

      
  

Low-temperature thermal 
desorption 

Effective.  Organic contaminants are volatized and treated in off gas.  
May volatize some metals. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume. 

Moderate to 
high capital, 
moderate 
maintenance 

          

    

 
 

 
High-temperature thermal 
desorption 

Effective.  Organic contaminants are thermally destroyed.  May volatize 
some metals. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume. 

Moderate to 
high capital, 
moderate 
maintenance. 

          

      

 Vitrification 
Effective.  Organic contaminants are destroyed and inorganics are 
rendered immobile.  Extensive air emissions will require treatment. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Use or 
disposal of vitrified slag will be required.  Vendors may be 
limited. 

Very high 
capital, low 
maintenance. 

          

      

 
Non-oxidative thermal 
desorption 

Effective.  Organic contaminants are thermally destroyed.  Does not 
destroy metals. 

Implementable for some contaminant types, but will depend 
on site and waste characteristics and volume.  Dependent 
on availability of vendors. 

Moderate to 
high capital, 
moderate 
maintenance. 

          

   

  

 

Shallow soil 
excavation 

  

Backhoe/excavator, 
scraper, bulldozer, front-end 
loader 

Effective and reliable means of reducing the volume of contaminants.  
Contaminated soil is physically removed from the site.  Maximum limits 
of excavation typically 35 feet.   

Implementability will largely depend on containment type, 
area and depth of contamination, current land use, adjacent 
structures/facilities, underground structures/utilities, and the 
availability of a disposal or consolidation facility to accept 
the excavated soil.  The excavation void must be backfilled 
with clean soil.  Following excavation and backfilling, land 
use restrictions are greatly reduced or eliminated. 

High capital, 
low 
maintenance. 

          

    Excavation/Disposal 
  

On-site fill 
  

On-site backfill Effective.  Treated soil replaces contaminated soil at applicable sites. Implementable Low capital, low 
maintenance 

          

 

    

 

 
Temporary burial 

Potentially effective in some short-term applications, such as temporary 
storage of contaminated soil after treatment, and awaiting shipment to 
landfill.  Inefficient because of additional handling requirements. 

Low implementability.  Will probably not satisfy ARARs and 
will not be acceptable to regulatory agencies. 

Moderate 
capital, 
moderate 
maintenance. 

          

   
  

 
Temporary storage 

  
Staging piles 

Effective in some short-term applications, such as temporary storage of 
contaminated soil pending final disposition. 

Implementable Moderate 
capital, mow 
maintenance 
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Page 11 of 11 

FIGURE 3-1 
EVALUATION OF SOIL REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS 
 
Focused Feasibility Study 
Stratford Army Engine Plant, Stratford, Connecticut 

 
Soil General 
Response 

Action   
Remedial 

Technology   Process Options Effectiveness Implementability Cost 
          

          

 
      Containers 

Effective for transporting contaminated material or as temporary storage 
of contaminated soil pending final disposition. 

Implementable. Moderate 
capital, low 
maintenance 

          

   
  

 
Land application 

  
Land application 

Effective for treated soils.   Not implementable, no area at the site for land application of 
treated waste.   

Low capital, low 
maintenance.   

          

     
 

Resource recovery 
  

Materials reuse 
Effective in some applications, but does not satisfy RAOs in itself.  
Reclaimed materials may require decontamination. 

Implementable Moderate 
capital, low 
maintenance. 

          

 

  

 

 

 
Off-Site Disposal 

  

Class I RCRA landfill 

Effective and reliable means of disposal for hazardous or designated 
waste.  Minor risk of public exposure to contaminated soil during 
transport to the receiving landfill.   

Implementability will depend on waste characteristics and 
volume.  Permits may be required to transport contaminated 
soil over public roadways.  The receiving landfill may 
impose limits on the weight of volume of contaminated soil 
or the frequency of shipments.  Army may remain liable for 
future environmental damage that may be caused by 
materials disposed at the landfill.  Off-site landfilling without 
treatment is the least preferred option under CERCLA. 

Highest capital 
cost of landfill 
options, low 
maintenance.  
Waste stream 
profiling costs 
to satisfy landfill 
acceptability 
criteria can be 
significant. 

          

 

   

  

 

Class II landfill 

 
Effective and reliable means of disposal for non-RCRA hazardous 
wastes in contaminated soil.  Risk of public exposure to contaminated 
soil during transport to the receiving landfill. 

 
Implementability will depend on waste characteristics and 
volume.  Permits may be required to transport contaminated 
soil over public roadways.  The receiving landfill may 
impose limits on the weight or volume of contaminated soil 
or the frequency of shipments.  Army may remain liable for 
future environmental damage that may be caused by 
materials disposed at the landfill.  Off-site landfilling without 
treatment is the least preferred option under CERCLA. 

 
Moderate to 
high capital, low 
maintenance.  
Waste stream 
profiling costs 
to satisfy landfill 
acceptability 
criteria can be 
significant.  

          

 

   

 
 

 

 

Class III landfill 

 
Effective and reliable means of disposal for minimally contaminated soil.  
Risk of public exposure to contaminated soil during transport to the 
receiving landfill. 

 
Implementability will depend on waste characteristics and 
volume.  Permits may be required to transport contaminated 
soil over public roadways.  The receiving landfill may 
impose limits on the weight or volume of contaminated soil 
or the frequency of shipments.  Army may remain liable for 
future environmental damage that may be caused by 
materials disposed at the landfill. 

 
Low to 
moderate 
capital, low 
maintenance. 
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FIGURE 3-2 
EVALUATION OF INDOOR AIR REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS 
 
Feasibility Study 
Stratford Army Engine Plant, Stratford, Connecticut 

 
Indoor Air 

General Response 
Action   

Remedial 
Technology   Process Options Effectiveness Implementability Cost 

          

    

No Action 
  

No Action  
  

No Action 
Ineffective.  Does not achieve remedial action objectives.  Required for 
consideration as a baseline alternative by the NCP.  May not control risk 
or meet response objectives.  Does not reduce toxicity, mobility or 
volume of contaminants.   

May be implemented at sites with regulatory agency 
acceptance.   

None.  No 
actions 
implemented.  

          

    
Limited Action   Institutional Controls    

Environmental Land Use 
Restrictions 

Effectiveness depends on continued future implementation.  Does not 
remediate contamination by itself.   

Implementable, but may preclude future beneficial uses of 
the land under restriction.  Need to set environmental land 
use restriction to limit use to industrial/commercial (I/C) to 
set standard to I/C level.   

Low capital, low 
maintenance 

          

      

 
Deed restrictions Effectiveness depends on continued future enforcement and 

implementation.  Does not remediate contamination by itself.   
Implementable.   Low capital, low 

maintenance.   
          

     

 
Engineering 
Controls   Air Handling 

Effect for building occupants.  Will require maintenance.  Will need to be 
modified as the building use changes and as the building is renovated.  
Does not remediate contamination by itself.  Does not reduce toxicity, 
mobility or volume of contaminants.   

Implementable.  Will require modifications to existing 
buildings.   

High capital, 
moderate 
maintenance 

          

 

     
 

Floor Sealing 
Effect for building occupants.  Will require maintenance and repair.  Does 
not remediate contamination by itself.  Does not reduce toxicity, mobility 
or volume of contaminants.   

Implementable.   Moderate 
capital, 
moderate 
maintenance.   

          

    Containment 
  

Capping 
  

Engineered cap (multi-
layer) 

Contains the soil vapor from migrating to the atmosphere through the 
cap.  Will require a vapor recovery system.  Does not reduce the intrinsic 
toxicity or volume of contamination.  Least susceptible to cracking. 

Implementable, but may preclude many future beneficial 
uses of the land under restriction.   

Moderate to 
high capital, low 
maintenance. 

          

 
     

 
Sprayed asphalt 

Will provide a vapor barrier.  Effective at limiting contaminant exposure to 
ultraviolet light and oxidation.  Does not reduce the intrinsic toxicity or 
volume of contamination.  Not effective for long-term containment.   

Implementable, but may preclude many future beneficial 
uses of the land under restriction.  Would not meet RSRs by 
itself.   

Low capital, low 
maintenance.   

          

 
     

 

Soil-bentonite slurry wall 
Effective, would limit lateral migration of soil gas, liquid contaminants, 
and shallow groundwater.  Would not reduce toxicity or volume of 
contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.   

Moderate to high 
capital, low 
maintenance.   

          

 
     

 

Cement-bentonite slurry 
wall 

Effective, would limit lateral migration of soil gas, liquid contaminants, 
and shallow groundwater.  Would not reduce toxicity or volume of 
contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.   

Moderate to 
high capital, low 
maintenance.   

          

   
  

 

Vertical barriers 

  

Vibrating beam 
Effective, would limit lateral migration of soil gas, liquid contaminants, 
and shallow groundwater.  Would not reduce toxicity or volume of 
contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.   

Moderate to 
high capital, low 
maintenance.   

          

 
     

 
Grout curtain 

Effective, would limit lateral migration of soil gas, liquid contaminants, 
and shallow groundwater.  Would not reduce toxicity or volume of 
contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.   

Moderate to 
high capital, low 
maintenance.   
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FIGURE 3-2 
EVALUATION OF INDOOR AIR REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS 
 
Feasibility Study 
Stratford Army Engine Plant, Stratford, Connecticut 

 
Indoor Air 

General Response 
Action   

Remedial 
Technology   Process Options Effectiveness Implementability Cost 

          

      

 

Grout injection 
Effective, would limit lateral vertical migration or soil gas, liquid 
contaminants, and shallow groundwater.  Would not reduce toxicity or 
volume of contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.   

Moderate to 
high capital, low 
maintenance.   

          

   
  

 
Horizontal barriers 

  
Liners 

Effective, would limit lateral vertical migration or soil gas, liquid 
contaminants, and shallow groundwater.  Would not reduce toxicity or 
volume of contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.   

Very high 
capital, low 
maintenance.  

          

 
     

 

Block displacement 
Effective, would limit lateral vertical migration or soil gas, liquid 
contaminants, and shallow groundwater.  Would not reduce toxicity or 
volume of contaminants.   

Implementable.  Building foundations, and hard surfaces 
would interfere with installation.  Water table is very shallow 
at the site.   

Very high 
capital, low 
maintenance. 

          

   
  

 
Encapsulation 

  
Total encapuslation 

Effective, would limit lateral and vertical migration of soil gas, liquid 
contaminants, and shallow groundwater.  Would not reduce toxicity or 
volume of contaminants.   

Implementable.  Implementation would be complicated by 
shallow groundwater and building foundations.   

Very high 
capital, low 
maintenance. 

          

    
Building Demolition 

  
Building Demolition 

  
Building Demolition 

Effectively eliminates the in door air pathway for exposure to building 
occupants.  Would not reduce toxicity, mobility, or volume of 
contaminants.    

Implementable.   High capital, 
and low 
maintenance.  

          

    
Collection   

Mechanical 
Extraction   Soil vapor extraction (SVE) 

Moderate overall effectiveness.  Process effective for active collection of 
soil vapors.  System would entrain groundwater.   

Implementable.  Implementation complicated by shallow 
groundwater, underground utilities and building foundations.  
System would entrain large quantities of water.   

Moderate 
capital, 
moderate 
maintenance.   

          

     

 
Passive Collection 

  
Vapor collection system 

Moderate overall effectiveness.  Process effective for passive collection of 
soil vapors.   

Implementable.  Implementation complicated by shallow 
groundwater, underground utilities and building foundations.  

Moderate 
capital, low 
maintenance.   

          

    
Ex-Situ Treatment 

  

Biological 

  

Biofiltration  
Effective for reducing the toxicity, mobility, and volume of VOCs in the 
soil vapor.  Soil vapor contact time with the soil would have to be 
determined by pilot testing.   

Implementability  Moderate 
capital low 
maintenance.   

          

     

 
Physical/Chemical 

  
Vapor phase carbon 
adsorption 

Effective and reliable at removing VOCs from soil vapor.  An effective 
part of a SVE system.   

Implementable at SAEP.  Proven process for remediation of 
VOCs from soil vapor.  Carbon will require regeneration.  
System will require on site operator or frequent O&M 
activities.   

High capital, 
high 
maintenance. 

          

      

 
Scrubbers 

Effective and reliable process for removing VOCs from air streams.   Implementable.  System will require on site operator or 
frequent O&M activities.  The equipment will require a 
power source.   

High capital, 
high 
maintenance. 

          

      

 
Oxidation 

Effective and reliable process for removing VOCs from soil vapor.   Implementable.  System will require on site operator or 
frequent O&M activities.  The equipment will require a 
supplemental fuel source.   

High capital, 
high 
maintenance. 
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FIGURE 3-2 
EVALUATION OF INDOOR AIR REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS 
 
Feasibility Study 
Stratford Army Engine Plant, Stratford, Connecticut 

 
Indoor Air 

General Response 
Action   

Remedial 
Technology   Process Options Effectiveness Implementability Cost 

          

      

 
Membrane separation 

Effective and reliable process for removing VOCs from soil vapor.   Implementable.  System will require on site operator or 
frequent O&M activities.  The equipment will require a 
supplemental fuel source.   

High capital, 
high 
maintenance.   

          

      

  
High energy destruction 

Effective a destroying organics in soil vapor.     Implementable.  The system will require an on site operator.  
System will require a power source.   

High capital, 
high 
maintenance.   

          

    Discharge – Soil 
Vapor   

Discharge 
  

Vapor emissions 
Effective for disposal of treated soil vapors.   Implementable.  Will require off gas monitoring and a 

discharge permit from the state.   
Low capital, low 
maintenance. 

          

     

 

In-situ physical 
stripping of shallow 
groundwater   Air sparging 

Potentially effective on VOCs would not reduce the toxicity, mobility or 
volume of SVOCs, PCBs, or metals.  Might mobilize SVOCs, PCBs or 
metals.   

Implementable.   Moderate to 
high capital, 
and 
maintenance.   

          
  

In-situ Treatment of 
Shallow Groundwater 

 

   

 Recirculation wells 
Potentially effective on VOCs would not reduce the toxicity, mobility or 
volume of SVOCs, PCBs, or metals.  Might mobilize SVOCs, PCBs or 
metals.   

Implementable   Moderate to 
high capital, 
and 
maintenance.   

          

      

 Ozone 
Potentially effective on VOCs and SVOCs would not reduce the toxicity, 
mobility or volume of PCBs, or metals.  Might mobilize SVOCs, PCBs or 
metals.   

Implementable.   Moderate to 
high capital, 
and 
maintenance.   

          
     

 
In-situ chemical 
oxidation in shallow 
groundwater 

  Fenton’s agent 
Potentially effective on organics, would not reduce the toxicity or volume 
of metals.  Might mobilize the metals.   

Implementable Moderate to 
high capital, 
and 
maintenance.   

          

    

 

 

 Potassium permanganate 
Potentially effective on organics, would not reduce the toxicity or volume 
of metals.  Might mobilize the metals.   

Implementable.   Moderate to 
high capital, 
and 
maintenance.   

          
     

 
In-situ thermal 
enhancement in 
shallow 
groundwater 

  Electrical resistance 
heating 

Potentially effective on organics and NAPL.  Would reduce the toxicity, 
mobility and volume of organics.  Would not reduce the toxicity or volume 
of metals, might mobilize metals.   

Implementable.   High capital 
and 
maintenance.   

          

 

 

  

 
 

 Steam/hot air injection 
Potentially effective on organics and NAPL.  Would reduce the toxicity, 
mobility and volume of organics.  Would not reduce the toxicity or volume 
of metals, might mobilize metals.   

Implementable.   High capital 
and 
maintenance.   
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FIGURE 3-2 
EVALUATION OF INDOOR AIR REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS 
 
Feasibility Study 
Stratford Army Engine Plant, Stratford, Connecticut 

 
Indoor Air 

General Response 
Action   

Remedial 
Technology   Process Options Effectiveness Implementability Cost 

          
    

 

 

 

Radio frequency heating 
Potentially effective on organics and NAPL.  Would reduce the toxicity, 
mobility and volume of organics.  Would not reduce the toxicity or volume 
of metals, might mobilize metals.   

Implementable.   High capital 
and 
maintenance.   

          
     

 
In-situ biological 
treatment in shallow 
groundwater 

  Enhanced bioremediation 
Potentially effective for organics.  In anaerobic application may help to 
reduce Cr (VI) to Cr (III).   

Implementable.   Low to 
moderate 
capital and 
maintenance.   

          

    
  

 
Phytoremediation Not effective in deep groundwater Not implementable at the site.   Low capital and 

maintenance.   
          

     

 

Passive treatment 
walls – shallow 
groundwater   

Zero valent iron permeable 
reactive barrier 

Potentially effective for dechlorinating solvents.  Precipitation of metals 
may foul the barrier.   

Would only be implementable for shallow groundwater.  
Difficult to establish below excavation depth.   

High capital low 
maintenance.   

          

    

 
 

 Interceptor trenches 
Would only be effective for shallow groundwater.   Implementable.   High capital low 

to moderate 
maintenance 

          

      
 Extraction wells 

Effective and well-established technology.   Implementable   Moderate capital 
and 
maintenance 

          
    

Collection of Shallow 
Groundwater 

  

Extraction 
  

Dual-phase extraction 
Would be effective for removing VOCs vapors from the vadose zone.  
Would be effective at containing the groundwater plume(s).   

Implementable   Moderate 
capital high 
maintenance.   

          
      

 Enhanced removal 
Would be effective on organics.  Would contain inorganics.  Could be 
useful in conjunction with other ex-situ processes.   

Implementable.  Regulators will have to approve injection of 
surfactant into the aquifer.   

Moderate 
capital and 
maintenance 

          
      

 French drains 
Not effective contamination too deep Not implementable the groundwater is too shallow.   Moderate 

capital and low 
maintenance 

          

    
Ex-situ Treatment of 
Shallow Groundwater    

Physical/chemical 
treatment   Activated carbon 

Effective on site COCs.  Would require regeneration.   Implementable.   High capital 
and high 
maintenance.   

          
    

 

 

 

Air stripping 
Proven technology to remove VOCs.  Can be accomplished by using air 
stripping tower or shallow tray aeration. 

Commercially available.  Might need off-gas treatment. Moderate 
capital and 
maintenance. 
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FIGURE 3-2 
EVALUATION OF INDOOR AIR REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS 
 
Feasibility Study 
Stratford Army Engine Plant, Stratford, Connecticut 

 
Indoor Air 

General Response 
Action   

Remedial 
Technology   Process Options Effectiveness Implementability Cost 

          

      

 Chemical oxidation 
Potentially effective on metals in groundwater.  Useful as part of an ex-
situ treatment train.   

Implementable.   Low  to 
moderate 
capital and 
maintenance. 

          
      

 
Phase separation Effective for removing NAPL from groundwater with dissolved 

contaminants.  Useful as part of an ex-situ treatment train.   
Implementable.   Low capital and 

maintenance.   
          

      

 Ultraviolet oxidation 
Effective for organics.  Intermediates might be hazardous.  Useful as part 
of an ex-situ treatment train.   

Implementable. High capital 
and moderate 
maintenance. 

          
      
 Evaporate ponds 

Would be effective for COCs at the site.  VOCs would evaporate and 
metals could be collected.   

Implementable.  The regulatory community would have 
difficulty approving evaporation ponds in the area of the site.  
Difficult to permit.   

Low capital and 
maintenance.   

          
      
 

Reverse osmosis 
Effective on site COCs.  Useful as part of an ex-situ treatment train.   Implementable.   Moderate to 

high capital and 
maintenance 
costs.   

          
      

 
Ion exchange 

Effective on site COCs.  Useful as part of an ex-situ treatment train.  Will 
require catalyst regeneration.  Will require salt to operate.   

Implementable.   Moderate 
capital and 
maintenance.   

          
      
 

Dissolved air floatation Ineffective for removal of dissolved contaminants.   Not applicable.   Not applicable.   

          
      
 Liquid/liquid extraction 

Ineffective on groundwater with more than one contaminant  Implementable.   Moderate 
capital and 
maintenance.   

          
      
 Distillation 

Ineffective at the concentrations of VOCs found in groundwater.  No 
effect on dissolved metals.   

Implementable.   Moderate 
capital and 
maintenance.   

          
      
 Freeze crystallization 

Ineffective on low levels of contamination.  No effect on dissolved metals.  Implementable.   High capital 
and moderate 
maintenance.   

          

      
 

Super critical extraction Effective on all organic compounds.  No effect on metals.   Implementable.   High capital & 
maintenance.   

          

      
 

Super critical water 
oxidation 

Effective on all organic compounds.  No effect on metals.   Implementable.   High capital & 
maintenance.   

          

     
 

Thermal 
  

Incineration Ineffective to much water to evaporate off.   Not implementable  High capital & 
maintenance.   
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FIGURE 3-2 
EVALUATION OF INDOOR AIR REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS 
 
Feasibility Study 
Stratford Army Engine Plant, Stratford, Connecticut 

 
Indoor Air 

General Response 
Action   

Remedial 
Technology   Process Options Effectiveness Implementability Cost 

          

      
 

Wet air oxidation Effective on organic compounds.  No effect on metals.   Implementable.   High capital & 
maintenance.   

          

  
    

  
Town of Stratford POTW 

Effective to remove extracted water from site.  Must meet pretreatment 
standards of the POTW and have a permit.   

Implementable.  POTW may not have the capacity to take 
the water.   

High capital, 
low 
maintenance.   

          

     
 

Off-site treatment 
  

RCRA treatment facility Effective for removal of extracted water from site.  Facility must be able 
to treat contamination.   

Implementable.  Facility must have the capacity.   High capital & 
maintenance.   

          

    
    

  
Outfall 008 to surface 

Effective for disposal of treated water from site.  Must have a discharge 
permit.  Water may need adjustment prior to discharge.   

Implementable.   High capital, 
low 
maintenance.   

          

    Groundwater 
Discharge 

  
On-site discharge 

  
Re-injection 

Effective for disposal of treated groundwater.  Must have a permit and 
regulatory approval.  May be difficult to get the recharge needed.  . 

Implementable.  Regulatory approval required.   Moderate 
capital and 
maintenance. 

          

    
 

  
Off-site discharge 

  
Town of Stratford POTW 

Effective to dispose of treated water from site.  Must meet pretreatment 
standards of the POTW and have a permit.   

Implementable.  POTW may not have the capacity to take 
the water.   

High capital, 
low 
maintenance.   
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TABLE 3-1 
POTENTIAL REMEDIAL TECHNOLOGIES FOR SOIL 
 
Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

General Response 
Action 

Remedial Technology Process Option 

No action Not applicable Not applicable 

Limited action Access and use restrictions 
 
Institutional controls 

Fencing/signing 
 
Land use restrictions 
Permits 

Containment Capping 
 
 
 
 
 
 
 
 
 
Vertical barriers 
 
 
 
 
 
 
Horizontal barriers 
 
 
 
 
Encapsulation 

Soil cover system (addresses I/C DEC) 
Clay and soil cap 
Synthetic membrane 
Asphalt cap 
Concrete cap 
Engineered cap (multi-layer addresses DEC and PMC)  
Sprayed asphalt  
Chemical sealants/stabilizers 
 
 
Soil-bentonite slurry wall 
Cement-bentonite slurry wall 
Vibrating beam 
Grout curtain 
Sheet piling 
Ground freezing 
 
Grout injection 
Liners 
Block displacement 
Ground Freezing 
 
Total encapsulation 

In situ treatment Physical 
 
 
 
 
 
Chemical 
 
 
Thermal enhancement 
 
 
 
Biological 

Soil vapor extraction 
Thermally enhanced soil vapor extraction 
Electrochemical treatment 
Electrokinetic separation 
Pneumatic fracturing 
 
Solidification/stabilization 
Soil flushing 
 
Vitrification 
Steam stripping 
High temperature thermal desorption (HTTD) 
 
Aerobic biodegradation 
Anaerobic biodegradation 
Enhanced Bioremediation 
Phytoremediation 
Bioventing 
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TABLE 3-1 
POTENTIAL REMEDIAL TECHNOLOGIES FOR SOIL 
 
Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

General Response 
Action 

Remedial Technology Process Option 

Ex situ treatment Excavation 
 
Physical 
 
 
 
 
 
 
Chemical 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Biological 
 
 
 
 
 
 
Thermal 

Backhoe/excavator, scraper, bulldozer, front-end loader 
 
Solids dewatering 
Solids processing/handling 
Soil washing 
Air stripping/vacuum extraction 
Ultrasonic extraction 
Electro-osmotic extraction 
 
Solidification/stabilization 
Base catalyzed dehalogenation 
Glycolate/alkaline polyethylene glycol dehalogenation 
Water extraction 
Organic solvent extraction 
Acid extraction 
Critical fluid extraction 
Neutralization 
Wet oxidation 
Reduction 
Solvent evaporation 
Base-catalyzed decomposition 
Microencapsulation 
Solar detoxification 
 
Slurry phase bioreactor 
Solid phase biological treatment 
Biopiling/composting 
Aboveground bioventing 
Landfarming 
Phytoremediation 
 
Rotary kiln Incineration 
Infrared treatment 
Circulating fluidized bed 
Co-disposal 
Pyrolysis 
Low temperature thermal desorption (LTTD) 
HTTD 
Vitrification 
Non-oxidative thermal desportion 
 

Excavation/ 
Disposal 

 
Shallow soil excavation 
 
On site fill 
 
Temporary storage 
 
 
 
Land application 
 
Resource recovery 
 

 
Backhoe/excavator, scraper, bulldozer, front-end loader 
 
On site backfill 
 
Temporary burial 
Staging piles 
Containers 
 
Land application 
 
Materials reuse 
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TABLE 3-1 
POTENTIAL REMEDIAL TECHNOLOGIES FOR SOIL 
 
Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

General Response 
Action 

Remedial Technology Process Option 

Off site disposal Class I RCRA landfill 
Class II RCRA landfill 
Class III RCRA landfill 

 
Notes:  Bold indicates representative process option.   
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TABLE 3-2 
POTENTIAL REMEDIAL TECHNOLOGIES FOR INDOOR AIR 
 
Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

General Response Action Remedial Technology Process Option 
No Action No Action No Action 

Limited Action Institutional Controls 
 
 
Engineering Controls 

Environmental Land Use Restriction 
Deed Restrictions 
 
Air Handling 
Floor Sealing 
Vapor Barrier 

Containment Capping 
 
 
Vertical barriers 
 
 
 
 
Horizontal barriers 
 
 
 
Encapsulation 

Engineered cap (multi-layer) 
Sprayed asphalt  
 
Soil-bentonite slurry wall 
Cement-bentonite slurry wall 
Vibrating beam 
Grout curtain 
 
Grout injection 
Liners 
Block displacement 
 
Total encapsulation 

Demolition Building Demolition Building Demolition 

Collection Mechanical Extraction 
 
Passive Collection 

Soil Vapor Extraction 
 
Vapor Collection System 

Ex-situ Treatment Biological  
 
Physical/Chemical 

Biofiltration 
 
Vapor Phase Carbon Adsorption 
Scrubbers 
Oxidation 
Membrane Separation 
High Energy Destruction 

Discharge Air Emission Vapor Emission 

In-situ groundwater 
treatment 

Physical stripping (VOCs) 
 
 
Chemical oxidation (VOCs) 
 
 
 
Thermal enhancement 
(VOCs) 
 
 
Biological treatment (VOCs) 

Air sparging 
Recirculation wells 
 
Ozone 
Fenton’s reagent 
Potassium permanganate 
 
Electrical resistive heating (3 phase/6 phase) 
Steam/hot water/hot air injection 
Radio-frequency heating 
 
Enhanced bioremediation 

 
Note:  Bold indicates a representative process option.   
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Feasibility Study 
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General Response 
Action/Technology 

 
Description of Process Options 

No action 
   None 

 
No action.  No actions taken to reduce risk or monitor 

Limited action 
   Access and use 

restrictions 
 
   Institutional controls 

 
Fencing/signing.  Physical barriers to site access to limit direct contact with contamination.   
 
 
Land use restrictions.  With legal instruments of property transfer (e.g., deed, easements, mortgages, 
leases), land will be used exclusively for commercial/industrial uses, or restrictions will be placed on 
portions of the site for development based on soil contamination.   
 
Through community zoning ordinances, restrict numerous parcels of land within a given area to a specific 
land use (e.g., commercial/industrial). 
 
Permits.  Permitting requirements for reuse.  Permits are issued to regulate use of land/groundwater.   

Containment 
   Capping 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Vertical barriers 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Soil cover system.  Placement of soil to prevent exposure to contaminated soil.   
 
Clay and soil cap.  Placement of clay and soil to prevent exposure to contaminated soil.  The clay will limit the 
infiltration of surface water.   
 
Synthetic membrane.  Placement of a synthetic membrane to prevent exposure to contaminated soil.  The 
membrane will limit the infiltration of surface water.   
 
Asphalt cap.  Placement of an asphalt cap to prevent exposure to contaminated soil.  The asphalt will limit the 
infiltration of surface water.   
 
Concrete cap.  Placement of a concrete cap to prevent exposure to contaminated soil.  The concrete will limit 
the infiltration of surface water.   
 
Engineered cap.  Placement of low-permeability material to prevent exposure to contaminated soil and 
leaching of soil contaminants.   
 
Sprayed asphalt.  Sprayed asphalt is applied over contaminated areas and covered with soil or opaque 
reflective covering to protect from ultraviolet light and retard oxidation.   
 
Chemical sealants/stabilizers.  Water-dispersive emulsions and/or resins are placed over contaminated areas 
to form a crust that reduces water, wind or dust erosion.   
 
Soil-bentonite slurry wall.  Trench is excavated around contaminated area and backfilled with soil-bentonite 
slurry.   
 
Cement-bentonite slurry wall.  Trench is excavated around contaminated area and backfilled with cement-
bentonite slurry.   
 
Vibrating beam.  Vibrator force is used to advance a steel beam into the ground.  Bentonite or cement slurry is 
injected as the beam is withdrawn.   
 
Grout curtain.  Grout is pressure-injected around the contaminated area boundary in regular overlapping 
pattern of drilled holes.   
 
Sheet piling.  Sheet pile is driven around the contaminated area boundary.   
 
Ground freezing.  Coolant is circulated through refrigeration pipes to freeze the ground for seepage control.   
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General Response 
Action/Technology 

 
Description of Process Options 

Horizontal barriers 
 
 
 
 
 
 
 
 
 
 
Encapsulation 

Grout injection.  Grout is pressure-injected through closely spaced drilled holes to form a horizontal barrier 
to downward contaminant migration.   
 
Liners.  Liners placed in pits to restrict the vertical transport or leaching of contaminants from soil or wastes.  
 
Block displacement.  Controlled injection of slurry in notched injection holes produces a horizontal barrier 
beneath contamination.  Used in conjunction with vertical barriers to encapsulate a block of soil.   
 
Ground Freezing.  Coolant is circulated through refrigeration pipes to freeze the ground for seepage control.  
Produces a horizontal barrier beneath the contamination.   
 
Total encapsulation.  Combines horizontal and vertical barriers with a cap.   

In Situ Treatment 
   Physical 

 
Soil vapor extraction.  A vacuum is applied to the soil to induce air flow and remove volatile and some 
semivolatile contaminants from the soil through extraction wells.  The extracted gas may be treated to 
recover or destroy the contaminant.  Surface soil treatment may include geomembrane covers to prevent 
short circuiting and to increase the radius of influence of the wells.  Ground water depression may be used 
to reduce ground water upwelling induced by the vacuum or to increase the depth of the vadose zone.   
 
Thermally enhanced soil vapor extraction.  Similar to SVE, but includes steam/hot air injection or 
electro/radio frequency heating of the subsurface soil to increase the mobility and facilitate extraction of 
contaminants.  Process also includes a system for treating off gas.   
 
Electrochemical treatment.  Chemical neutralization, oxidation, and reduction processes convert contaminants 
to less toxic and/or less soluble forms.   
 
Electrokinetic separation.  Application of a low-intensity direct current through the soil between electrodes 
that are arranged in a cathode and anode array.  The current creates an acid front and a base front that 
may help to mobilize sorbed metals.  The direction and rate of movement of an ion will depend on charge 
magnitude and polarity, as well as the induced electroosmosis-induced flow velocity.  Non-ionic species 
may be transported with the induced flow.   
 
Pneumatic fracturing.  Pressurized air is injected beneath the surface to develop cracks in low-permeability 
and over-consolidated sediments, opening new passageways that increase the effectiveness of many in situ 
processes and enhance extraction efficiencies.   

Chemical  Solidification/stabilization.  Immobilizes contaminants within soil by mixing the soil with stabilizing agents.  
Auger/caisson systems and injector heads are used to apply stabilizing agents and mix the soil.  
Leachability testing is typically performed to measure the mobility of contaminants.   
 
Soil flushing.  Accomplished by passing water, or water plus surfactant through in-place soils using an 
injection or infiltration process, and/or may raise the water table into the contaminated soil zone.  
Contaminants are leached into the extraction fluid, which is then extracted and treated.  Cosolvent flushing 
involves injecting a solvent mixture (e.g., water plus a miscible organic solvent such as alcohol) to extract 
organic contaminants.   

Thermal Vitrification.  The soil is heated until it melts and forms an obsidian-like glass.  Organic compounds are 
reduced to simple gases and captured under a treatment hood prior to venting.   
 
Steam stripping.  Steam is forced through contaminated subsurface soil by injection wells.  Stream carrying 
stripped volatiles are collected at surface using extraction wells.   
 
High temperature thermal desorption (HTTD).  Uses electrical resistance/electromagnetic/fiber optic/radio 
frequency heating or hot-air/steam injection to increase the volatilization rate of semi-volatiles and facilitate 
extraction.  Process is similar to standard SVE, but requires heat-resistant extraction wells.   
 



TABLE 3-3 
DESCRIPTION OF SOIL PROCESS OPTIONS 
 
Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

Page 3 of 6 

General Response 
Action/Technology 

 
Description of Process Options 

Biological  Aerobic biodegradation (aerobic).  The activity of naturally occurring microbes is stimulated by circulating 
water-based solutions or hydrocarbons gas/air through contaminated soils to enhance in situ biodegradation of 
organic contaminants.  Nutrients oxygen, or other amendments may be necessary.  There are many other 
methods of in-situ bioenhancements.   
 
Anaerobic bioremediation.  Organic and inorganic nutrients are added to the soil column using a matrix of 
injection wells or infiltration gallery to promote anaerobic biodegradation resulting in dechlorination of 
chlorinated compounds.   
 
Phytoremediation.  Uses plants to remove, transfer, stabilize, and destroy contaminants in soil and 
sediment.  The mechanisms of phytoremediation include enhanced rhizosphere biodegradation, phyto-
extraction (also called phyto-accumulation), phyto-degradation, and phyto-stabilization.  Potential vegetation 
applicable to SAEP climate is poplars.   
 
Bioventing.  Stimulates the natural in-situ biodegradation of aerobically degradable compounds in soil by 
providing oxygen to existing soil microorganisms.  Uses low air flow rates to provide only enough oxygen to 
sustain microbial activity; usually air is injected directly into residual contamination.  Volatile compounds are 
further biodegraded as vapors move slowly through biologically active soil profile toward the ground 
surface.   

Ex situ treatment 
   Shallow soil 

excavation 
 
Physical 

 
Backhoe/excavator, scraper, bulldozer, front-end loader.  Contaminated solids are physically removed 
using conventional construction equipment.  Maximum limits of excavation typically 35 feet.  The excavation 
void is backfilled with imported clean soil or treated soil.   
 
Solid dewatering.  Liquid is separated from soil before additional treatment or disposal.   
 
Solid processing/handling.  Solid processing prepares the soil for further treatment or disposal by size 
reduction, classification, or material separation.   
 
Soil washing.  Water-based process for cleansing soil to remove contaminants by dissolving or suspending 
them in the wash solution and by concentrating them into a smaller volume by particle size separation.  
Most organic and inorganic contaminants tend to bind to clay, silt, and organic soil particles.  The process 
separates the fines from the coarser sand and gravel soil particles, fines can be further treated or disposed 
of, and the larger cleaner fraction can be returned to the site.   
 
Air stripping/vacuum extraction.  Excavated soil is placed over a network of aboveground piping to which a 
vacuum is applied using a blower to produce volatilization of organics.  The soil is usually covered to 
prevent volatile emissions and to prevent the infiltration of precipitation.  Off-gases may be treated before 
discharge.   
 
Ultrasonic extraction.  Contaminants are extracted from soil using ultrasonic waves.   
 
Electro-osmosis extraction.  Contaminants are extracted using electrodes and a purging solution.   

Chemical  
 
 
 
 
 
 
 
 
 
 
 
 
 

Solidification/Stabilization.  Excavated soils are treated so that contaminants are physically bound in a 
stabilized mass (solidification), or undergo chemical reactions to reduce their mobility (stabilization).  
Usually requires disposal of the waste materials, various approaches include:  bituminization, emulsified 
asphalt, modified sulfur cement, polyethylene extrusion, pozzolan/Portland cement, radioactive waste 
solidification, sludge stabilization, soluble phosphates, and vitrification.   
 
Base catalyzed dehalogenation.  Reagents are added to soils contaminated with halogenated organics.  
Base-catalyzed decomposition is one method of dehalogenation.  Contaminated soil is screened, crushed, 
and mixed with sodium bicarbonate.  The mixture is heated above 330°C to partially decompose and 
volatilize the contaminants.  The volatilizated contaminants are treated separately.   
 
Glycolate/alkaline polyethylene glycol dehalogenation.  Glycolate/alkaline polyethylene glycol is added to 
soils contaminated with halogenated organics.  Contaminated soils and reagent are mixed and heated in a 
treatment vessel.  The reaction causes the polyethylene glycol to replace halogen molecules and render the 
compound non-hazardous or less toxic.   
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General Response 
Action/Technology 

 
Description of Process Options 

Chemical (cont.) Water extraction.  Water is used to extract water soluble contaminants.   
 
Organic solvent extraction.  Contaminated soil is mechanically mixed with extracting solvents to dissolve 
organic chemicals.  The extracted organics and solvent are placed in a separator, where they are separated 
for treatment and further use.   
 
Acid extraction.  Acidic solutions are used to extract acid-soluble contaminants.   
 
Critical fluid extraction.  Liquefied gases (propane or carbon dioxide) are used as solvents to remove 
organic constituents from sludges.  Vapor compression and conventional distillation are used to recycle the 
solvents and concentrate the organic compounds.   
 
Neutralization.  Acid is added to an alkaline waste or base is added to an acidic waste to adjust the pH.   
 
Wet Oxidation.  Oxidizing chemicals are mixed with the soil resulting in the chemical oxidation of organics in 
the soil.  Organic compounds are broken down into simple non-hazardous compounds.   
 
Reduction.  Reduction agents are added to excavated soil for reduction of hexavalent chromium, mercury, 
lead, and silver to less soluble more stable forms.   
 
Solvent evaporation.  Contaminated sludge or soil is heated in equipment that allows mixing.  Organics are 
volatilized from solids into the gas stream.   
 
Base catalyzed decomposition.  Contaminated soil is screened, processed with a crusher, and a pug mill 
then mixed with sodium hydroxide and catalyst.  The mixture is heated in a rotary reactor to dehalogenate 
and partially volatilize the contaminants.   
 
Microencapsulation.  Soil particles are coated with inert plastic, silicate, or ceramic material.   
 
Solar Detoxification.  Destroys contaminants by photochemical and thermal reactions using the ultraviolet 
energy in sunlight.  Following vacuum extraction, vapors are condensed; contaminants are mixed with a 
semiconductor catalyst and fed through a reactor, which is illuminated by sunlight.  Ultraviolet light activates 
the catalyst, forming powerful oxidizers (radicals) that break down the contaminants into non-toxic by-
products such as carbon dioxide and water.   

Biological Solid Phase Biological Treatment.  Excavated soil is mixed with water, nutrients, and oxygen in a bioreactor 
to form an aqueous slurry.  The slurry is mixed to keep soils in suspension and microorganisms in contact 
with the contaminants.  The treated slurry is dewatered and the treated soil is disposed.   
 
Biopiles/Composing.  Bulking agents are added to excavated soil and the pile is aerated.  Aerobic biological 
processes break down organic chemicals into less harmful by products.   
 
Aboveground bioventing.  Excavated soil piles undergo forced aeration by extraction of injection or air.  
Injection/extraction or air is managed to encourage biodegradation rather than volatilization.  Biodegradation 
parameters such as pH, moisture, and nutrient levels are controlled using irrigation procedures.   
 
Landfarming.  Excavated soil applied on to lined beds, and periodically mixed for aeration, usually includes 
liners to control leaching of contaminants.  Soil conditions are often controlled to optimize degradation.  Soil 
is usually treated in lifts that are up to 18 inches thick.  When treatment is achieved, the lift is removed and 
a new lift is put in place.   
 
Phytoremediation.  Plants are used to remove, transfer, stabilize, and destroy contaminants in soils and 
sediments.  Contaminated soil is excavated, spread on the ground, and vegetated.  Contaminants may be 
organic or inorganic.  The processes involved in phytoremediation include enhanced rhizosphere 
biodegradation, phyto-accumulation, pytodegradation, and phyto-stabilization.   

Thermal 
 
 
 

Rotary kiln incineration.  Excavated soil is processed through incinerator equipment, which is used to oxidize 
organic contaminants in the soil.  Soil is heated to high temperatures for a specified time using heat generated 
by gaseous or liquid fuel fire.  Emissions must be treated for vapors and particulates.   
Infrared treatment.  High temperatures are used to combust organic contaminants (in the presence of oxygen).  
The experimental infrared unit uses electrical resistance heating elements or indirect-fired radiant U-tubes to
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Action/Technology 

 
Description of Process Options 

Thermal (cont.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
On site backfill 
 
Temporary storage 
 
 
 
 
 
Land application 
 
 
Resource recovery 
 
 
 

heat material passing through the chamber on a conveyor belt.  Process operates at temperatures up to 
870°C.   
 
Circulating fluidized bed.  High temperatures are used to combust organic contaminants (in the presence of 
oxygen).  The experimental circulating fluidized bed uses high-velocity air to circulate and suspend waste 
particles in a combustion loop.  Process operates at temperatures up to 870°C.   
 
Co-disposal.  Contaminated soil is mixed with pulverized coal, natural gas, wood chips, or other wastes and 
used as a supplemental fuel source to produce steam for a conventional power cycle.   
 
Pyrolysis.  It is thermal decomposition of organic soil contaminants in the absence of sufficient oxygen for 
complete oxidation.  Process transforms organic contaminants into gaseous compounds, small quantities of 
liquid, and a solid residue (coke) that contains fixed carbon and ash.  Includes conventional pyrolytic reactors, 
rotary hearth pyrolyzers, and starved-air combustion.   
 
Low temperature thermal desorption (LTTD).  A physical separation process, not designed to destroy 
organics. Contaminated soil is heated to 90 to 320 degrees C to volatilize water and organic contaminants 
that are carried by gas or vacuum for off-gas treatment.  Desorption systems are designed to volatilize 
contaminants, but not oxidize them.  Effective on volatile organics.   
 
HTTD.  A physical separation process, not designed to destroy organics. Contaminated soil is heated to 320 
to 560 degrees C to volatilize water and organic contaminants that are carried by gas or vacuum for off-gas 
treatment.  Desorption systems are designed to volatilize contaminants, but not oxidize them.  Effective on 
volatile organics, SVOCs, and PCBs.   
 
Vitrification.  Excavated contaminated soils are melted at high temperatures to form a glass or crystalline 
structure with very low leaching characteristics.  Vitrification is applicable to all contaminant groups, but 
inorganics is the target group.  Inorganics are encapsulated while organics are destroyed by the high 
temperature.   
 
Non-oxidative thermal desorption.  Thermal treatment to remove contaminants from large waste items.  
 
On site backfill.  Treated soil is backfill into excavations on the site.   
 
Temporary burial.  Contaminated soil is temporarily buried on site until receiving treatment.   
 
Staging piles.  Staging piles are used for the temporary storage of contaminated soil prior to treatment.   
 
Containers.  Containers are use to temporarily transport and store contaminated soil prior to treatment.   
 
Land application.  Treated soils are spread on the ground surface using conventional earthmoving 
equipment following ex situ treatment to reduce toxicity, mobility, and/or volume of contaminants.   
 
Material reuse.  Reclamation and reuse of metallic products, construction rubble, or combustible materials.   
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Action/Technology 

 
Description of Process Options 

Excavation/off site 
disposal 
   Shallow soil 
excavation 
 
Off site disposal 

 
Backhoe/excavator, scraper, bulldozer, front-end loader.  Contaminated solids are physically removed using 
conventional construction equipment.  Maximum limits of excavation typically 35 feet.  The excavation void 
is backfilled with imported clean soil or treated soil.   
  
Class I RCRA landfill.  Soil is removed and transported to a permitted off-site Class I RCRA Landfill.  
Some pre-treatment of the contaminated soil is generally required in order to meet land disposal 
restrictions.   
 
Class II RCRA landfill.  Contaminated soil and debris are disposed of at an off site Class II landfill.   
 
Class III RCRA landfill.  Contaminated soil and debris are disposed of at an off site Class III mixed waste 
municipal landfill.   

 
Notes:  SAEP = Stratford Army Engine Plant 

SVE = soil vapor extraction 
PAHs = polynuclear aromatic hydrocarbons 
HTTD = high temperature thermal desorption.   
LTTD = low temperature thermal desorption.   
RCRA = Resource Conservation and Recovery Act 
Bold indicates representative process option.   
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General Response 
Action/Technology Description of Process Options 

No Action 
   No Action  

 
No Action.  No action taken to reduce risk or monitor.   

Limited Action 
   Institutional Controls 
 
 
 
 
 
 
 
 
 
 
Engineering Controls 

 
Environmental Land Use Restrictions.  With legal instruments of property 
transfer (e.g., deed, easements, mortgages, leases), land will be used exclusively 
for commercial/industrial uses, or restrictions will be placed on portions of the site 
for development based on soil vapor contamination.   
 
Through community zoning ordinances, restrict numerous parcels of land 
within a given area to a specific land use (e.g., commercial/industrial).   
 
Deed Restrictions.  With legal instruments of property transfer (e.g., deed, 
easements, etc.), prohibit use of affected property.   
 
Air Handling.  Installation of building ventilation system to reduce indoor 
air contaminant levels.   
 
Floor Sealing.  Sealing of building floors to reduce intrusion of soil vapor.  
 
Vapor Barrier.  Installing an impermeable membrane on building floors to 
prevent migration of soil vapor from the subsurface to the interior of on-
site buildings.   

Containment 
   Capping 
 
 
 
 
 
Vertical barriers 
 
 
 
 
 
 
 
 
 
 
Horizontal barriers 
 
 
 
 
 
 
 
 
Encapsulation 

 
Engineered cap.  Placement of low-permeability material to prevent emission of 
contaminated soil vapor.   
 
Sprayed asphalt.  Sprayed asphalt is applied over contaminated areas and covered 
with soil or opaque reflective covering to protect from ultraviolet light and retard 
oxidation.  Low permeability cover to prevent emission of contaminated soil vapor.   
 
Soil-bentonite slurry wall.  Trench is excavated around contaminated area and 
backfilled with soil-bentonite slurry.   
 
Cement-bentonite slurry wall.  Trench is excavated around contaminated area and 
backfilled with cement-bentonite slurry.   
 
Vibrating beam.  Vibrator force is used to advance a steel beam into the ground.  
Bentonite or cement slurry is injected as the beam is withdrawn.   
 
Grout curtain.  Grout is pressure-injected around the contaminated area boundary in 
regular overlapping pattern of drilled holes.   
 
Grout injection.  Grout is pressure-injected through closely spaced drilled holes to 
form a horizontal barrier to downward contaminant migration.   
 
Liners.  Liners placed in pits to restrict the vertical transport or leaching of 
contaminants from soil or wastes.   
 
Block displacement.  Controlled injection of slurry in notched injection holes 
produces a horizontal barrier beneath contamination.  Used in conjunction with 
vertical barriers to encapsulate a block of soil.   
 
Total encapsulation.  Combines horizontal and vertical barriers with a cap.   
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Demolition Building Demolition.  Demolish and remove building structures above 
floor slabs to eliminate exposure to indoor air.   

Collection 
Mechanical Extraction 

 
 
 
Passive Collection 

 
Soil Vapor Extraction.  Soil vapor is collected by applying a vacuum to 
the subsurface.  Extracted vapors are generally treated prior to release to 
the atmosphere.   
 
Vapor Collection System.  Generally associated with engineered cover 
systems, a network of piping is used to collect vapors below the cover.  
Collected vapors are either released directly to the atmosphere or treated 
prior to discharge. 

Ex-Situ Treatment 
Biological 

 
 
 
Physical/ Chemical 

 
Biofiltration.  Vapor-phase organic contaminants are pumped through a 
soil bed and sorb to the soil surface where they are degraded by 
microorganisms in the soil. 
 
Vapor Phase Carbon Adsorption.  Off-gases are pumped through a 
series of canisters or columns containing activated carbon to which 
organic contaminants sorb.  Periodic replacement or regeneration of 
saturated carbon is required.   
 
Scrubbers.  Remove air pollutants by inertial or diffusional impaction, 
reaction with a sorbent or reagent slurry, or absorbtion into a liquid 
solvent.   
 
Oxidation.  Organic contaminants are destroyed by high temperature 
(1,832 °F) combustion.  Trace organics in contaminated air streams can 
be destroyed at a lower temperature (842 °F) than conventional 
combustion by passing the mixture through a catalyst.   
 
Membrane Separation.  Contaminant separation utilizing the preferential 
transport of organic vapors through a nonporous gas separation 
membrane.   
 
High Energy Destruction.  VOCs are destroyed using high voltage 
electricity at room temperature.   

Discharge Vapor Emission.  Release to atmosphere.  This may be combined with 
treatment prior to emission.   
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In-situ groundwater treatment 
   Physical stripping 

 
Air sparging.  Removes VOCs and high vapor-pressure SVOCs from groundwater 
and saturated soil by forcing air into the saturated zone and inducing air flow 
through the soil matrix.  Volatile contaminants partition to the air stream.  Typically 
combined with SVE to collect contaminated vapor prior to reaching the ground 
surface. 
 
Recirculation wells.  Utilizes a vertical groundwater circulation cell constructed 
with a single well casing with an upper and lower well screen.  Contaminated 
groundwater enters into the well through one screen, is treated by air stripping 
within the upper well casing, and is discharged through the other well screen.  
Hydraulic heads and flows are controlled so that groundwater may pass through 
the well/treatment system several times before being released to the regional 
groundwater flow system.   

Groundwater chemical oxidation Ozone.  Ozone is a highly reactive gas that is typically generated on site.  It is 
injected through injection wells into the aquifer.  In contrast to other types of 
chemical oxidants, ozone does not typically create organic residuals that remain 
in the aquifer after treatment.  Ozone is an extremely powerful oxidant and it non-
selectively oxidizes compounds dissolved in groundwater.   
 
Fenton’s reagent.  Fenton’s reaction uses hydroxyl radicals produced from the 
mixing of hydrogen peroxide and a catalyst (usually iron-based) to break down 
organic contaminant chemical bonds.  An acid is usually added to the 
contaminated groundwater, prior to addition of the hydrogen peroxide and 
catalyst, to lower groundwater pH and facilitate the reaction.  Hydrogen peroxide 
and the catalyst are then delivered to the subsurface separately to prevent 
generation of hydroxyl radicals prior to contact with contaminated groundwater.  
The products of the reaction with chlorinated solvents are carbon dioxide, water 
and chloride ions.   
 
Potassium permanganate.  Potassium permanganate is mixed with water and 
injected into the subsurface. The solution breaks down organic contaminants into 
carbon dioxide, manganese dioxide and chloride ions. The treatment process is 
often facilitated by extraction of contaminated groundwater down gradient of the 
treatment zone, mixing of the solution, and re-injection of the solution up gradient 
of the treatment zone.   

Thermal enhancement groundwater 
treatment 

Electric resistance heating.  Process uses conventional electricity for resistive 
heating of soil and groundwater.  Voltage gradient causes an electrical current to 
flow through soil and groundwater between electrodes.  Resistance causes 
temperature to rise to the boiling point of water, stripping VOCs and SVOCs from 
pore spaces.   
 
Steam/hot water/hot air injection.  Steam/hot water/hot air is forced into the 
subsurface through injection wells to vaporize VOCs and SVOCs.  Vaporized 
components rise to the unsaturated zone where they can be removed with an off-
gas collection system and treated, if necessary.   
 
Radio frequency (RF) heating.  Electromagnetic (EM) energy is introduced to the 
subsurface through the use of radio waves emitted through transmitters located in 
wells in the treatment area.  The energy heats up the aquifer materials and 
volatilizes the VOCs.  Vapors are recovered with typical vapor extraction systems.  
The efficiency of RE heating is adversely affected by the continued presence of 
water in the treatment zone.   

Biological groundwater treatment Enhanced bioremediation.  Organic and inorganic nutrients are added to the 
groundwater using a matrix of injection wells to promote anaerobic biodegradation 
resulting in dechlorination of chlorinated compounds.  For degradation of PCE, 
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lactic acid would be injected and metabolized by indigenous anaerobic bacteria to 
produce hydrogen.   

 
Notes: 
VOCs = volatile organic compounds 
Bold indicates representative process option.   
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General Response 
Action/Technology  Process Option 

Representative 
Process 
Options 

Retained 
Process 
Options 

Eliminated 
Process 
Options 

No Action     
 No action No action X X  
Limited Action     
 Access and use restrictions Fencing/signing   X 
     Institutional controls Land use restrictions X X  
 Permits   X 
Containment     
 Capping Soil cover system X  X 
 Clay and soil cap   X 
 Synthetic membrane   X 
 Asphalt cap   X 
 Concrete cap   X 
 Engineered cap X  X 
 Sprayed asphalt   X 
 Chemical sealants/stabilizers   X 
 Vertical barriers Soil-bentonite slurry wall   X 
 Cement-bentonite slurry wall   X 
 Vibrating beam   X 
 Grout curtain   X 
 Sheet piling   X 
 Ground freezing   X 
 Horizontal barriers Grout injection   X 
 Liners   X 
 Block displacement   X 
 Ground freezing   X 
 Encapsulation Total encapsulation   X 
In-situ Treatment     
 Physical in-situ treatment Soil vapor extraction X X  

 Thermally enhanced soil vapor 
extraction   X 

 Electrochemical treatment   X 
 Electrokinetic seperation   X 
 Pneumatic flushing   X 
 Chemical in-situ treatment Solidification/stabilization   X 
 Soil flushing   X 
 Thermal in situ treatment Vitrification   X 
 Steam stripping   X 

 High temperature thermal 
desorption   X 

 Biological in situ treatment Aerobic biodegradation   X 
 Anaerobic biodegradation   X 
 Enhanced Bioremediation   X 
 Phytoremediation   X 
 Bioventing X X  
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General Response 
Action/Technology  Process Option 

Representative 
Process 
Options 

Retained 
Process 
Options 

Eliminated 
Process 
Options 

Ex-situ treatment     

     Excavation Backhoe/excavator, scraper, 
bulldozer, front-end loader X X  

 Physical ex-situ treatment Solids dewatering  X  
 Solids processing/handling  X  
 Soil washing   X 
 Vacuum extraction  X  
 Ultrasonic extraction   X 
 Electro-osmosis extraction   X 
 Chemical ex-situ treatment Solidification/stabilization X X  
 Base catalyzed dehalogenation   X 

 Glycolyte/alkaline 
dehalogenation   X 

 Water extraction   X 
 Organic solvent extraction   X 
 Acid extraction   X 
 Critical fuel extraction   X 
 Neutralization   X 
 Wet oxidation   X 
 Reduction X X  
 Solvent evaporation   X 
 Base catalyzed decomposition   X 
 Microencapsulation   X 
 Solar detoxification   X 
 Biological ex situ treatment Solid phase biological treatment   X 
 Biopiles/composting   X 
 Aboveground bioventing   X 
 Landfarming   X 
 Phytoremediation   X 
 Thermal ex-situ treatment Rotary kiln incineration X X  
 Infrared treatment   X 
 Circulating fluidized bed   X 
 Co-disposal   X 
 Pyrolysis   X 

 Low temperature thermal 
desorption X X  

 High temperature thermal 
desorption X X  

 Vitrification   X 
 Non-oxidative thermal desorption   X 
Excavation/disposal     

 Shallow soil excavation Backhoe/excavator, scraper, 
bulldozer, front-end loader  X  

 On site fill On site fill X X  
 Temporary storage Temporary burial   X 
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General Response 
Action/Technology  Process Option 

Representative 
Process 
Options 

Retained 
Process 
Options 

Eliminated 
Process 
Options 

 Temporary storage (cont.) Staging piles  X  
 Containers  X  
 Land application Land application   X 
 Resource recovery Materials reuse  X  
 Off site disposal  Class I RCRA landfill X X  
 Class II RCRA landfill  X  
 Class III RCRA landfill  X  

 
Notes:  Bold indicates representative process option.   
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General Response 
Action/Technology 

Process Option Representative 
Process Option Retained Eliminated 

No Action     
Not Applicable No Action  X  

Limited Action     

Institutional Controls Environmental Land Use 
Restrictions  X  

 Deed Restrictions  X  
Engineering Controls Air Handling X  X 
 Floor Sealing X  X 

 Vapor Barrier   X 
Containment     

Capping Engineered cap   X 

 Sprayed asphalt   X 
Vertical Barriers Soil-bentonite slurry wall   X 
 Cement-bentonite slurry wall   X 
 Vibrating beam   X 
 Grout curtain   X 
Horizontal Barriers Grout injection   X 
 Liners   X 
 Block displacement   X 
Encapsulation Encapsulation   X 

Building Demolition      
Building Demolition Building Demolition X X  

Collection     

Mechanical Extraction Soil Vapor Extraction   X  

Passive Collection Passive Vapor Collection 
System X   X 

 Ex-Situ Treatment      

Biological  Biofiltration    X 

Physical/chemical Vapor Phase Carbon 
Adsorption X  X  

 Scrubbers    X 

 Oxidation    X 
 Membrane Separation    X 
 High Energy Destruction    X 

Discharge      
Discharge Vapor Emission X  X  

In-situ Groundwater Treatment     

Physical stripping Air Sparging    X 
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General Response 
Action/Technology 

Process Option Representative 
Process Option Retained Eliminated 

 Recirculation Wells   X 

Chemical oxidation Ozone   X 

 Fenton’s Reagent   X 

 Potassium Permanganate X X  

Thermal treatment Electrical Resistive Heating    

 Steam/Hot Air Injection   X 

 Radio Frequency Heating   X 

Biological treatment Enhanced Bioremediation   X 
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 In-Situ Treatment 

Contaminant 
Group SVE 

Thermally 
enhanced 

SVE 

Electrochemical 
Treatment 

Electrokinetic 
Separation 

Pneumatic 
Fracturing 

Solidification/ 
Stabilization 

Soil 
Flusing Vitrification Steam 

Stripping HTTD Aerobic 
biodegradation 

Anaerobic 
biodegradation 

Phyto- 
remediaon Bioventing 

VOCs ● ● ● ○ ● ◗ ● ● ● ● ◗ ● ● ● 

Metals ○ ○ ● ● ● ◗ ● ● ○ ○ ○ ○ ◗ ○ 

TPH ● ● ● ○ ● ◗ ● ● ● ● ● ○ ● ● 

PCBs ○ ○ ○ ○ ◗ ◗ ◗ ● ○ ● ○ ○ ○ ○ 

PAHs ◗ ◗ ○ ○ ◗ ◗ ◗ ● ◗ ● ○ ○ ○ ◗ 
 

 Ex-situ Treatment 

Contaminant 
Group 

Backhoe/ 
excavator, 
scraper, 

bulldozer, 
front-end 

loader 

Solids 
Dewatering 

Solids 
Processing 

and 
Handling 

Soil- 
Washing 

Solidification/ 
Stabilization 

Air 
stripping 
vacuum 

extraction 

Ultrasonic 
extraction 

Electro-
osmosis 

extraction 

Solidification/ 
stabilization 

Base catalyzed 
dehalogenation 

Glycolyte/ 
alkaline 

dehalogenation 

Water 
extraction 

Organic 
solvent 

extraction 

Acid 
extraction 

VOCs ● ● ● ● ● ● ◗ ○ ◗ ● ● ◗ ○ ○ 

Metals ● ● ● ● ● ○ ◗ ● ◗ ○ ○ ◗ ○ ● 

TPH ● ● ● ● ● ● ◗ ○ ◗ ○ ○ ◗ ● ○ 

PCBs ● ● ● ● ● ○ ○ ○ ◗ ● ● ○ ● ○ 

PAHs ● ● ● ● ● ○ ○ ○ ◗ ◗ ◗ ○ ● ○ 
 
Notes: 
● = Technology may perform well for the contaminant(s) in the group 

◗ = Technology may be applicable to the contaminant(s) in the group 

○ = Technology is not applicable to the contaminant(s) in the group 
 
LTTD = low temperature thermal desorption.   
HTTD = high temperature thermal desorption.   
SVE = soil vapor extraction 
Bold indicates a representative process option.   
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 Ex-situ Treatment (cont.) 

Contaminant 
Group 

Critical fluid 
extraction Neutralization Wet 

Oxidation Reduction Solvent 
evaporation 

Base catalyzed 
decomposition Microencapsulation Solar 

detoxification 

Solid 
Phase 

Biological 
Treatment 

Biopiles/ 
composting 

Aboveground 
Bioventing 

Land 
farming 

Phyto- 
remediaiton 

VOCs ○ ○ ● ○ ● ● ● ● ● ● ○ ● ● 

Metals ○ ◗ ○ ◗ ○ ○ ● ○ ○ ○ ○ ○ ◗ 

TPH ● ○ ● ○ ● ● ● ● ● ● ● ● ● 

PCBs ● ○ ◗ ○ ◗ ◗ ● ◗ ○ ○ ○ ○ ◗ 

SVOCs ● ○ ◗ ○ ◗ ◗ ● ◗ ◗ ○ ○ ○ ◗ 
 

 Ex-situ Treatment (cont.) 
Contaminant Group Rotary kiln incineration Infrared treatment Circulating fluidized bed Co-disposal Pyrolysis LTTD HTTD Vitrification Non-oxidative thermal desorption 

VOCs ● ● ● ● ● ● ● ● ● 

Metals ◗ ◗ ◗ ◗ ○ ○ ○ ● ○ 

TPH ● ● ● ● ● ● ● ● ● 

PCBs ● ● ● ● ● ○ ● ● ○ 

SVOCs ● ● ● ● ● ○ ● ● ○ 
 
Notes: 
● = Technology may perform well for the contaminant(s) in the group 

◗ = Technology may be applicable to the contaminant(s) in the group 

○ = Technology is not applicable to the contaminant(s) in the group 
 
LTTD = low temperature thermal desorption.   
HTTD = high temperature thermal desorption.   
SVE = soil vapor extraction 
Bold indicates a representative process option.   
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4.0 DEVELOPMENT OF ALTERNATIVES 
The representative options screened in Section 3.0 were assembled into four remedial alternatives for soil 
and four alternatives for indoor air.  In the following subsections a conceptual approach for each 
alternative is developed to allow for comparison.  Following conceptual development, remedial 
alternatives are screened with respect to the criteria of effectiveness, implementability and cost to met the 
requirements of CERCLA, and the NCP.  The objective of this alternative screening step is to eliminate 
impractical alternatives or higher cost alternatives (i.e., order of magnitude cost differences) that provide 
little or no increase in effectiveness or implementability over their lower-cost counterparts.   

4.1 Soil Alternatives 
The assembly of representative process options into remedial alternatives is shown in Table 4-1.  The six 
soil alternatives are listed below.   

• Alternative Soil 1 – No-Action  
• Alternative Soil 2 – Ex-Situ Treatment/On-Site Backfill  
• Alternative Soil 3 – Various Treatment/Disposal Options and  
• Alternative Soil 4 – Excavation/Off-site Disposal.  

Figure 4-1 illustrates the area of soil contamination identified at the site.   

4.1.1 Alternative Soil 1 — No-Action 
Alternative Soil 1 is included as required by the NCP to serve as a baseline for comparison of other 
alternatives.  For this alternative no remedial activities would be implemented.  No cost is associated with 
this alternative.   

4.1.2 Alternative Soil 2—Ex-Situ Treatment/On-Site Backfill 
Under Alternative 2, contaminated soil would be excavated for onsite treatment by solidification 
stabilization, rotary kiln incineration, LTTD, or HTTD as representative process options.  Representative 
ex-situ treatment process is described in the following sections.   

4.1.2.1 Excavation  
Target areas would be excavated using backhoes/excavators, scrapers, bulldozers, or front-end loaders, 
depending on the depth and areal extent of contamination.  In areas where the extent of the target volume 
is uncertain, field screening and/or on-site lab analysis will be used to define the extent of excavations.  
Sampling of excavated materials will determine if the material is hazardous so the appropriate treatment 
and disposal option can be selected.  Confirmation sampling following excavation will ensure that 
removal is complete.   

4.1.2.2 Ex-situ Solidification/Stabilization.   
The excavated soil would be screened to remove coarse material and fed into a device to disaggregate the 
soil particles.  The soil would then be mixed with a chemical product designed to solidify and/or stabilize 
the soil based on the contamination present.  The post treatment product would be analyzed to confirm 
site reuse requirements.   

S/S would require an on-site pilot study to find the proper chemical mix to treat the contaminants and 
soils.  The mix of contaminants and concentrations from area to area would need to be factored into the 
chemical formulation and process as well.   
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4.1.2.3 Rotary Kiln Incineration 
Unlike LTTD and HTTD, rotary kiln incineration actually destroys organic contaminants in soils.  The 
rotary kiln typically operates at temperatures near 1,000 °C.  Rotary kiln incineration is frequently 
combined with other treatment options for complete soil treatment.   

4.1.2.4 Ex-situ Low Temperature Thermal Desorption 
LTTD involves feeding the excavated soil into a low temperature heater that would volatilize most of the 
VOCs, and TPH and some of the SVOCs in the soil.  The off-gases are treated prior to release.  LTTD 
does not remove contaminants like PCBs and metals.   

4.1.2.5 Ex-Situ High Temperature Thermal Desorption 
HTTD involves heating the excavated soil to 320 to 560 °C, which causes the volatilization of water and 
organic compounds.  The off-gas requires treatment prior to release.  This technology is effective on TPH, 
VOCs, SVOCs, and PCBs in soil.  HTTD does not remove inorganics from the soil.   

4.1.3 Alternative Soil 3—Various Treatment/Disposal Options 
Under Alternative 3, contaminated soil will be treated in situ, treated ex-situ, and excavated for off-site 
disposal.  The type of treatment or disposal to be used will depend on the type and concentration of 
contaminants in the soil area.  Soil with TPH contamination only will be treated in-situ with SVE or 
bioventing; soil with hexavalent chromium contamination will be treated ex-situ using reducing chemicals 
and backfilled; soil impacted with mixed organics will be treated ex-situ using thermal options, rotary 
kiln, HTTD, or LTTD and backfilled; soils impacted with metals will be excavated and hauled from the 
site for off site disposal.  Each representative treatment or disposal process is described in the following 
sections.   

Contaminated soil that poses a risk to human health, ecological receptors, or groundwater quality would 
be treated in-situ or excavated and consolidated on-site prior to treatment or hauled off-site for disposal.  
After treatment, the material may be reused on-site or disposed of off-site.  Alternative 5 is applicable at 
all sites that are reasonably accessible for excavation.   

4.1.3.1 Soil Vapor Extraction  
The basic components of SVE include extraction wells and vacuum pumps.  The vacuum pumps are 
connected by a system of pipes to a series of extraction wells.  The system operates by applying a vacuum 
through the extraction wells to create a pressure gradient in the soil, drawing contaminated air from the 
soil pores and fresh air from the soil surface down into the soil.  Soil vapors will be treated to remove 
moisture and to reduce emissions.   

4.1.3.2 In-situ Bioventing 
Bioventing involves delivering oxygen to contaminated unsaturated soils by forced air movement (either 
extraction or injection of air) to increase oxygen concentrations with the goal of stimulating 
biodegradation.  Bioventing stimulates the natural in-situ biodegradation of petroleum hydrocarbons in 
soil by providing oxygen to existing soil microorganisms.  In contrast to SVE systems, bioventing uses 
low airflow rates to provide only enough oxygen to sustain microbial activity.   

4.1.3.3 Excavation  
Target areas would be excavated using backhoes/excavators, scrapers, bulldozers, or front-end loaders, 
depending on the depth and areal extent of contamination.  In areas where the extent of the target volume 
is uncertain, field screening and/or on-site lab analysis will be used to define the extent of excavations.  
Sampling of excavated materials will determine if the material is hazardous so the appropriate treatment 
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and disposal option can be selected.  Confirmation sampling following excavation will ensure that 
removal is complete.  Excavations would be backfilled after confirmation of remedial goals.   

4.1.3.4 Reduction 
Soils impacted with hexavalent chromium would be excavated and stockpiled.  The soil would be mixed 
with chemicals that will reduce the hexavalent chromium to trivalent chromium in the soil.  The treated 
soil would be stockpiled and tested.  Once the hexavalent chromium concentration is below the remedial 
standard the soil will be backfilled on site.   

4.1.3.5 Rotary Kiln Incineration 
Unlike LTTD and HTTD, rotary kiln incineration actually destroys organic contaminants in soils.  The 
rotary kiln typically operates at temperatures near 1,000 °C.  Rotary kiln incineration is frequently 
combined with other treatment options for complete soil treatment.   

4.1.3.6 Ex-situ Low Temperature Thermal Desorption 
LTTD involves feeding the excavated soil into a low temperature heater that would volatilize most of the 
VOCs, and TPH and some of the SVOCs in the soil.  The off-gases are treated prior to release.  LTTD 
does not remove contaminants like PCBs and metals.   

4.1.3.7 Ex-Situ High Temperature Thermal Desorption 
HTTD involves heating the excavated soil to 320 to 560 °C, which causes the volatilization of water and 
organic compounds.  The off-gas requires treatment prior to release.  This technology is effective on TPH, 
VOCs, SVOCs, and PCBs in soil.  HTTD does not remove many inorganics from the soil.   

4.1.4 Alternative Soil 4—Excavation/Off-site Disposal 
Under Alternative 4, contaminated soil would be excavated and disposed of at an off-site landfill.  As 
with Alternative 3, backhoes, excavators, scrapers, bulldozers, and front-end loaders are the 
representative process options for excavation.  Excavated soil would be characterized to determine the 
appropriate disposal option.   

Following removal of contaminated soil, excavated soil is transported by truck or rail to a permitted 
landfill for burial.  Facilities in upstate New York (Class 1 RCRA landfills) are considered representative 
disposal options for site soils.  Limited treatment may be performed off-site at the landfill to meet land 
disposal restrictions.  Off-site treatment of non-hazardous soil to render them acceptable for beneficial 
reuse will also be considered.   

4.2 Indoor Air Alternatives 
The assembly of representative process options into remedial alternatives is shown in Table 4-2.  The four 
remedial alternatives to be screened for indoor air are listed below and discussed in the following 
sections.   

• Alternative IA-1 – No-Action  
• Alternative IA-2 – Building Demolition  
• Alternative IA-3 – Soil Vapor Extraction 
• Alternative IA-4 – In-Situ Groundwater Treatment.   

4.2.1 Alternative IA-1 — No-Action 
Alternative IA-1 is included as required by the NCP to serve as a baseline for comparison of other 
alternatives.  For this alternative, the current remedial activities would be terminated, and no further 
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remedial activities would be implemented.  The No-Action Alternative is potentially applicable at all 
areas of the site.  No cost is associated with this alternative.   

4.2.2 Alternative IA-2 — Building Demolition 
This alternative proposes the demolition of buildings overlying soil vapor above the IC V/C including 
Buildings B-2, B-3, B-3A, B-9, B-10 and B-12.  Figure 4-2 shows the buildings overlying I/C VC.  
Building demolition would not include removal of concrete floor slabs.  Water and sewer lines would be 
capped at site limits and remaining building slabs would be sloped, as necessary, for drainage.  Interim 
erosion controls would be installed prior to final grading and landscaping.   

4.2.3 Alternative IA-3 — Soil Vapor Extraction 
This alternative proposes the installation of an in situ SVE system in areas of VOC-contaminated soil 
vapor.  The SVE system would collect subsurface vapors and prevent migration into site buildings.  
Vapors would be treated with a vapor carbon adsorption system then discharged to the atmosphere.   

The SVE system for Alternative IA-3 would be based on extent of soil vapor contamination.  The area of 
influence proposed is under Buildings B-2, B-3, B-3A, B-9, B-10, and B-12 as shown on Figure 4-3.   

The proposed SVE alternative uses a surface blower and perforated piping placed in the vadose zone to 
collect soil vapors.  The blower creates a partial vacuum in the collection pipes, promoting the flow of 
soil vapor from the unsaturated zone, into the collection pipes, and to the surface treatment system.  
Continued volatilization of VOC contaminants from shallow groundwater and subsurface soil allows 
continuous collection of vapors.  The purpose of the SVE system is not to treat the entire mass of 
contaminant in the shallow subsurface, but rather to prevent the migration of contaminated soil vapor to 
the building interiors.   

The vapor collection wells would be connected to aboveground header pipes that would run to a central 
treatment facility.  Each header pipe would run through a separate knockout tank designed to remove 
liquids from the incoming vapor stream and to its own blower.  From the blowers, the vapor streams 
would be combined and piped to a vapor treatment system consisting of two carbon units, a primary unit 
and a polish unit.  Treated air would be discharged to the atmosphere.  Sample ports would be located 
along the vapor collection and treatment system to ensure contaminated vapors are not discharged to the 
atmosphere.  It is assumed an air discharge permit would be necessary for the SVE system.   

Liquids in the knockout tanks would periodically be pumped to the liquid treatment system.  The system 
would consist of a holding tank that would collect the liquid until it is pumped through activated carbon 
canisters.  A second holding tank would store the treated effluent until sampling confirms adequate 
treatment.  Treated liquids would be discharged.  Figure 4-4 presents the process flow diagram for the 
SVE system.   

Vapor monitoring points would be installed to monitor system effectiveness.  Field parameter readings 
(e.g., vacuum readings and photoionization detector [PID] readings) and vapor samples would be 
collected to monitor conditions in the subsurface.  Monitoring would occur throughout the operation 
lifetime of the buildings to evaluate the effectiveness.   

4.2.4 Alternative IA-4 — In-Situ Groundwater Treatment 
This alternative proposes groundwater treatment through permanganate injection. A series of injection 
points will be installed and a mixture of permanganate and an acid will be injected under pressure into the 
areas of groundwater contamination.  The acid will drop the pH of the groundwater, which will facilitate 
the permanganate degradation of organics.  The permanganate will react with the organics in the 
groundwater.  The byproducts of the reaction are magnesium salts, carbon dioxide, and water.  The 
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groundwater will be monitored for contaminant rebound following injection.  If contaminant levels are to 
high or if rebound occurs the injection process will be repeated until the water remains below the RAOs.   

The treatment will require extraction of groundwater from areas where injection is to take place to 
facilitate the distribution of treatment chemicals.  Pumping the groundwater will reduce the pressure 
required to inject the chemicals and reduce the possibility that groundwater will be forced to the surface 
by the injection.  The treated groundwater will be discharged to the sanitary sewer. 

4.3 Screening of Alternatives 
Site- and technology-specific information was used to identify and distinguish differences among the 
various alternatives.  This information was also used to evaluate each alternative with respect to its 
effectiveness, implementability, and cost.  In this section, the assembled remedial alternatives are 
screened against these criteria, as described below:   

• Effectiveness – A key aspect of the alternative screening evaluation is the effectiveness of each 
alternative in protecting human health and the environment.  Each alternative is evaluated in terms of 
its effectiveness in providing protection and the reductions in toxicity, mobility, or volume that it will 
achieve.  Short-term and long-term effectiveness are evaluated.  In this context, short-term refers to 
the construction and implementation period for the alternative.  Long-term refers to the period after 
remedial action is completed;  

• Implementability – Implementability is evaluated in terms of both the technical and administrative 
feasibility of constructing, operating, and maintaining a remedial action alternative.  Technical 
feasibility refers to the ability to construct, reliably operate, and comply with regulatory requirements 
during implementation of an alternative.  Technical feasibility also refers to the future operation, 
maintenance, and monitoring of an alternative after the remedial action has been completed.  
Administrative feasibility refers to the ability to obtain approvals and permits from regulatory 
agencies; the availability and capacity of treatment, storage, and disposal services; and the 
requirements for and availability of specialized equipment and technicians; and  

• Cost – The primary purpose of the cost-screening criterion is to permit comparative estimates 
between alternatives.  Although these estimates do not present cradle-to-grave costs, they were used 
in the alternatives screening as a measure of relative costs between different alternatives.   

4.3.1 Screening of Soil Alternatives 
The soil alternatives were screened by effectiveness, implementability, and cost.  Table 4-3 presents the 
areas and volumes of soil that is to be remediated in the areas illustrated on Figure 4-1.  The screening of 
soil remediation alternatives is summarized in Table 4-4.  The four assembled alternatives were each 
evaluated against the criteria of effectiveness, implementability, and cost.  Representative process options 
were generally retained if they were both implementable and effective, but were eliminated if they did not 
meet these first two criteria.  All the alternatives were retained.   

4.3.2 Screening of Indoor Air Alternatives 
The soil vapor alternatives were screened by effectiveness, implementability, and cost.  The screening of 
soil vapor remediation alternatives is summarized in Table 4-5.  The four assembled alternatives were 
each evaluated against the criteria of effectiveness, implementability, and cost.  Three of the alternatives 
were retained.   
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TABLE 4-1 
 
COMPONENTS OF SOIL ALTERNATIVES 
 
Stratford Army Engine Plant 
Feasibility Study 
Stratford, Connecticut 
 
 

General 
Response 

Action 

Remedial Technology Representative 
Process Option 

Alternatives 

   1 2 3 4 
No Action None None ●    
Limited Action Land Use Restriction  Land use restrictions  ● ● ● 
Containment Capping Soil cover   ●  
Treatment In Situ Treatment SVE   ●  
  Bioventing    ●  

 Excavation/ Ex Situ Treatment/ 
On Site Consolidation Excavation 

 ● ● ● 

  Stabilization/ 
solidification 

 ● ●  

  Rotary kiln incineration  ● ●  
  LTTD  ● ●  
  HTTD  ● ●  
Excavation/ 
Disponsal On site fill  On site fill  ● ●  

 Off site disposal RCRA Class I landfill   ● ● 
 
Alternative 1 – No-Action 
Alternative 2 – Ex-Situ Treatment/On-Site Backfill 
Alternative 3 – Various Treatment/Disposal Options 
Alternative 4 – Excavation/Off Site Disposal  
 



TABLE 4-2 
 
COMPONENTS OF INDOOR AIR ALTERNATIVES 
 
Stratford Army Engine Plant 
Feasibility Study 
Stratford, Connecticut 
 
 

General 
Response 

Action 

Remedial Technology Representative 
Process Option 

Alternatives 

   1 2 3 
No Action None None ●   
Limited Action Land Use Restriction  Land use restrictions  ● ● 
Building Demo Building Demolition Building Demolition  ●  
Collection Mechanical Extraction SVE   ● 
Ex-Situ 
Treatment Physical/chemical Vapor Phase Carbon 

Adsoption 
  ● 

Discharge Discharge Vapor Emission   ● 
 
Alternative 1 – No-Action 
Alternative 2 – Building Demolition 
Alternative 3 – Soil Vapor Extraction 
 



TABLE 4-3
CONTAMINATED SOIL VOLUME ESTIMATE SAEP

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut 

Area Area Depth Volume Volume
Designation (feet2) (feet) (feet3) (yards3)

1 1,797 6.5 11,682 433
2 18,327 4 73,306 2,715
3 46,158 6.5 300,025 11,112
4 1,531 6.5 9,954 369
5 5,001 6.5 32,508 1,204
6 6,142 6.5 39,926 1,479
7 505 6.5 3,282 122
8 302 6.5 1,963 73
9 225 6.5 1,466 54
10 342 6.5 2,224 82
11 15,157 6.5 98,519 3,649
12 1,851 6.5 12,032 446
13 364 6.5 2,363 88
14 239 6.5 1,554 58
15 2,100 4 8,400 311
16 898 6.5 5,834 216
17 3,520 6.5 22,880 847
18 1,849 6.5 12,018 445
19 3,621 6.5 23,540 872
20 6,826 6.5 44,368 1,643
21 4,061 4 16,244 602
22 3,155 4 12,620 467
23 2,304 4 9,216 341

Total 126,275 745,924 27,627

Note:  
TPH Area 4,819 6.5 31,321 1,160



 

Page 1 of 4 

 
TABLE 4-4 
SCREENING OF REMEDIAL ALTERNATIVES FOR AREAS OF SOIL CONTAMINATION 

Focused Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

Alternatives Effectiveness Implementability Cost Comment 

1.  No action Ineffective.  No reduction of toxicity, mobility, or volume (TMV) 
of contaminants.   

Implementable.   $0 Required by NCP 
to be retained for 
detailed analysis.   

2.  Institutional 
actions 

Land use restrictions:  Effective for human receptors.  Provides 
short-term and potentially long-term protectiveness by limiting 
exposure pathways.  Ineffective for ecological receptors.  Does 
not reduce TMV of contaminants.  Contaminants may be 
mobilized through infiltration of precipitation.  TPH and SVOC 
contaminants may degrade naturally.  PCBs may degrade 
naturally; however, at negligible rates.   

Land use restrictions:  Implementable.  Long-term 
monitoring would be required to ensure that 
contaminants are not migrating and that groundwater 
quality is not being degraded.  Institutional controls 
must be maintained over long period of time.   

Capital: low 
O&M: low 

Dropped because 
this alternative 
does not reduce 
TMV.   

3.  Containment Soil cover:  Effective for human and ecological receptors.  
Provides short-term and potentially long-term protectiveness by 
eliminating direct exposure to contaminated soil.  Does not 
reduce TMV of contaminants or residual risk.  TPH and VOCs 
contaminants may degrade naturally.  SVOCs and PCBs would 
also degrade naturally; however, at negligible rates.   

Soil cover:  Future land use must be restricted to 
activities that will not damage cap.  Long-term 
monitoring will be required to ensure that contaminants 
are not migrating and that groundwater quality is not 
degraded.  Cap integrity must be checked periodically.  

Capital: moderate 
O&M: low 

Retained because 
of high 
implementability 
and relatively low 
cost. 

 Engineered cap:  Effective for human and ecological receptors.  
Provides short and potentially long-term protectiveness by 
eliminating direct exposure to contaminated soil.  Does not 
reduce TMV of contaminations or residual risk.  TPH and VOC 
contaminants may degrade naturally.  SVOCs and PCBs would 
also degrade naturally; however, at negligible rates.    

Engineer cap:  Future land use must be restricted to 
activities that will not damage cap.  Long-term 
monitoring may be required to ensure that 
contaminants are not migrating and that groundwater 
quality is not degraded.  Cap integrity must be checked 
periodically.  Areas to cover are small and spread out.   

Capital:  high 
O&M:  low 

Dropped, areas to 
cover are small 
and spread out, 
high cost.   



 

Page 2 of 4 

TABLE 4-4 
SCREENING OF REMEDIAL ALTERNATIVES FOR AREAS OF SOIL CONTAMINATION 

Focused Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

Alternatives Effectiveness Implementability Cost Comment 

4.  Ex-Situ 
Treatment/On 
Site Backfill 

Excavation:  Effective.  Residual risk is eliminated because 
contaminated soil is excavated and removed from the site.  
Requires materials handling that may expose workers to 
contaminants during construction.   

Excavation:  Implementable.  Dust controls and air 
monitoring during excavation may be required.  
Excavation hole must be filled with clean/treated/ 
stabilized/solidified material.  Soil sampling must be 
performed after excavation to ensure complete removal 
of contaminants. 

Capital: high  

O&M: low 

Retained.   

 Stabilization/solidification:  Effective in treating TPH, VOCs, and 
metals, but only potentially effective in treating SVOCs, and 
PCBs.  Treatment agents may significantly increase the volume 
of material.  Effective for silts and clays, but less effective if 
debris is present.  Does not reduce TMV.   

Stabilization/solidification:  Implementable for all areas.  
May require off gas collection and treatment.  Possible 
permit required.   

Capital:  high 

O&M:  low 

Retained   

 Rotary kiln incineration:  Effective for all organics.  Not effective 
on metals.   

Rotary kiln incineration:  Implementable.  Permit for off 
gases required.   

Capital:  high 

O&M:  low 

Dropped, permit 
required, high 
capital costs.     

 High temperature thermal desorption:  Effective for treating 
organic contaminants.  Not effective for treatment of metals.   

High temperature thermal desorption:  Implementable 
for organic compounds.  Will require a permit for off 
gases.   

Capital:  high 

O&M:  low 

Dropped, permit 
required.  Not 
effective on some 
organics.   

 Low temperature thermal desorption:  Effective for removing 
volatile organics from soil.  Not effective on PCB, and some 
SVOCs.   

Low temperature thermal desorption:  Permit for off gas 
would be required.   

Capital:  high 

O&M:  low 

Retained 

 On site fill:  Treated soils can be used on site for backfill.  
Concerns about the reuse of soils containing metals.   

On site fill:  implementable.   Capital:  low 

O&M:  low 

Retained.   
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TABLE 4-4 
SCREENING OF REMEDIAL ALTERNATIVES FOR AREAS OF SOIL CONTAMINATION 

Focused Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

Alternatives Effectiveness Implementability Cost Comment 

5.  Various 
Treatment/ 
Disposal 
Options 

Excavation:  Effective.  Residual risk is eliminated because 
contaminated soil is excavated and removed from the site.  
Requires materials handling that may expose workers to 
contaminants during construction.   

Excavation:  Implementable.  Dust controls and air 
monitoring during excavation may be required.  
Excavation hole must be filled with clean/treated/ 
stabilized/solidified material.  Soil sampling must be 
performed after excavation to ensure complete removal 
of contaminants. 

Capital: high  

O&M: low 

Retained. 

 SVE:  SVE may not be effective because of shallow vadose 
zone, 3+ feet.  Influence of SVE affected by the footers and 
subsurface materials associated with industrial buildings.  SVE 
should reduce the TMV of organic contaminants.   

SVE:  SVE would require an air emissions permit, 
which will be difficult to obtain in the non-attainment 
area of the site.   

Capital:  moderate. 

O&M:  moderate.   

Dropped, less 
effective shallow 
vadose zone, 
permit required.   

 Bioventing:  Bioventing should be effective in treating limited 
areas of TPH contamination in soil.  Bioventing should reduce 
the TMV of aerobically degraded organic contaminants.   

Bioventing:  Implementable, no air emissions.   Capital:  low to 
moderate 
O&M:  low to 
moderate 

Retained   

 Reduction:  Effective for reduction of hexavalent chromium to 
trivalent chromium.  Also effective in reducing mercury, lead, 
and silver to less soluble forms.   

Reduction:  Implementable will require chemical input.  
I 

Capital:  high 

O&M:  low  

Retained 

 Rotary kiln incineration:  Effective for all organics.  Not effective 
on metals.   

Rotary kiln incineration:  Implementable.  Permit for off 
gases required.   

Capital:  high 

O&M:  low 

Dropped, permit 
required, high 
capital costs.     

 High temperature thermal desorption:  Effective for treating 
organic contaminants.  Not effective for treatment of metals.   

High temperature thermal desorption:  Implementable 
for organic compounds.  Will require a permit for off 
gases.     

Capital:  high 

O&M:  low 

Retained.   

 Low temperature thermal desorption:  Effective for removing 
volatile organics from soil.  Not effective on PCB, and some 
SVOCs.   

Low temperature thermal desorption:  Permit for off gas 
would be required.   

Capital:  high 

O&M:  low 

Dropped, permit 
required.  Not 
effective on some 
organics.   
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TABLE 4-4 
SCREENING OF REMEDIAL ALTERNATIVES FOR AREAS OF SOIL CONTAMINATION 

Focused Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

Alternatives Effectiveness Implementability Cost Comment 

5.  Various 
Treatment/ 
Disposal Options 
(cont.) 

On site fill:  Treated soils can be used on site for backfill.  
Concerns about the reuse of soils containing metals.   

On site fill:  implementable.   Capital:  low 

O&M:  low 

Retained.   

 Disposal:  After treatment at the disposal facility and placement 
in an off site Class I RCRA Landfill, risk is reduced.  Minor risk 
of public exposure to contaminated soil during transport.  
Volume of soil to be disposed of could be more than or less 
than excavated amount, depending on the type of treatment 
technology, because some of it will have been treated to below 
cleanup goal criteria at the disposal facility.   

Disposal:  Receiving landfill must have permits to 
dispose of contaminant types.  Permits may be 
required to transport contaminated soil over public 
roadways.  Receiving landfill may impose limits on 
weight or volume of contaminated soil or frequency of 
shipments.  Army may remain liable for future 
environmental damage caused by materials disposed 
of at landfill.   

Capital:  high.  
O&M:  none 

Retained 

6.  Excavation/ 
off site 
disposal 

Excavation:  Effective.  Residual risk is eliminated because 
contaminated soil is excavated and removed from the site.  
Requires materials handling that may expose workers to 
contaminants during construction.   

Excavation:  Implementable.  Dust controls and air 
monitoring during excavation may be required.  
Excavation hole must be filled with clean/treated/ 
stabilized/solidified material.  Soil sampling must be 
performed after excavation to ensure complete removal 
of contaminants. 

Capital: high  

O&M: low 

Retained. 

 Disposal:  After treatment at the disposal facility and placement 
in an off site Class I RCRA Landfill, risk is reduced.  Minor risk 
of public exposure to contaminated soil during transport.  
Volume of soil to be disposed of could be more than or less 
than excavated amount, depending on the type of treatment 
technology, because some of it will have been treated to below 
cleanup goal criteria at the disposal facility.   

Disposal:  Receiving landfill must have permits to 
dispose of contaminant types.  Permits may be 
required to transport contaminated soil over public 
roadways.  Receiving landfill may impose limits on 
weight or volume of contaminated soil or frequency of 
shipments.  Army may remain liable for future 
environmental damage caused by materials disposed 
of at landfill.   

Capital:  high.  
O&M:  none 

Retained 
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TABLE 4-5 
SCREENING OF REMEDIAL ALTERNATIVES FOR INDOOR AIR  

Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

Alternatives Effectiveness Implementability Cost Comment 

1.  No action No action:  Ineffective.  No reduction of toxicity, mobility, or 
volume (TMV) of contaminants.   

No action:  Implementable.   $0 Required by NCP 
to be retained for 
detailed analysis.   

2.  Engineering 
controls 

Air handling:  Potentially effective in some site buildings..  at 
provides short-term and potentially long-term protectiveness by 
limiting indoor air exposure pathway.  Does not reduce TMV of 
contaminants.  Will have to be maintained and upgraded during 
building renovations.   

Air handling:  Implementable.  Long-term maintenance 
and management would be required to ensure that 
systems are operating and that the systems are 
maintained and upgraded during renovation. Indoor air 
monitoring required to demonstrate compliance with 
RSRs. 

Capital: moderate 
O&M: moderate 

Eliminated 

 Floor sealing:  Potentially effective for some site buildings.  
Provides short-term and potentially long-term protectiveness by 
limiting indoor air exposure pathway.  Does not reduce TMV of 
contaminants.  Will have to be maintained and will require 
periodic reapplications.   

Floor sealing: Implementable but utilities access to sub-
floor would still allow for vapor intrusion.  Indoor air 
monitoring required to demonstrate compliance with 
RSRs. 

Capital:  moderate 
O&M:  moderate 

Eliminated 
 

3.  Building 
demolition 

Building demolition:  Effective for human receptors.  Removal of 
the buildings eliminates the in door air pathway for exposure.  
Does not reduce TMV of contaminants.  Meets the RSRs.   

Building demolition:  Implementable. Technically 
feasible and allows for new construction to incorporate 
vapor controls 

Capital: high 
O&M: low 

Retained 

4.  Soil vapor 
extraction 

SVE:  SVE may not be effective because of shallow vadose 
zone, 5+ feet.  Influence of SVE affected by the footers and 
subsurface utilities.   SVE  does not reduce the TMV of organic 
contaminants in groundwater.   

SVE:  Implementable. SVE would require an air 
emissions permit, which will be difficult to obtain in the 
non-attainment area of the site.   

Capital:  moderate. 

O&M:  moderate.   

Retained 
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TABLE 4-5 
SCREENING OF REMEDIAL ALTERNATIVES FOR INDOOR AIR  

Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

Alternatives Effectiveness Implementability Cost Comment 

4.  Soil vapor 
extraction 
(cont.) 

Vapor phase carbon adsorption:  Effective in removing organics 
from soil vapor.  Will require regeneration.  Useful as part on an 
ex-situ treatment system.  GAC is a proven, available and 
reliable technology.   

Vapor phase carbon adsorption:  Implementable for all 
areas.  Regeneration will generate a separate waste 
stream.   

Capital:  high 
O&M:  high 

Retained 

5. In-situ 
treatment of 
Groundwater 

Chemical Injection:  Potentially effective for reducing VOC 
contamination. Will reduce TMV but potentially not to levels 
required to meet I/C VC in RSRs.  Residual contamination may 
remain above risk-based levels.   

Chemical Injection: Implementable but large volumes of 
treatment chemicals will be needed and extracted 
water will need to be treated and managed. 

Capital: High 

O&M: low 

Eliminated 

Impractical 
compared to other 
alternatives and 
order of magnitude 
higher cost 
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5.0 DETAILED ANALYSIS OF ALTERNATIVES 
The purpose of this section is to provide decision-makers with sufficient information to evaluate remedial 
alternatives and select an appropriate alternative for soil and indoor air.  This section compares each 
alternative against criteria for suitability.  The nine CERCLA evaluation criteria include:   

• Overall Protection of Human Health and the Environment 
• Compliance with ARARs 
• Long-Term Effectiveness and Permanence 
• Reduction of Toxicity, Mobility, or Volume through Treatment 
• Short-Term Effectiveness 
• Implementability 
• Cost 
• State Acceptance and 
• Community Acceptance 

The NCP [40 CFR Section 300.430(e)(9)(iii)] categorizes these nine criteria into three groups: (1) 
threshold criteria, (2) primary balancing criteria, and (3) modifying criteria.  Each type of criteria has its 
own weight when it is evaluated.  Threshold criteria are requirements that each alternative must meet to 
be eligible for selection as the preferred alternative, and include overall protection of human health and 
the environment and compliance with ARARs.   

Primary balancing criteria are used to weigh effectiveness and cost tradeoffs among alternatives.  The 
primary balancing criteria include long-term effectiveness and permanence; reduction of toxicity, 
mobility, or volume through treatment; short-term effectiveness; implementability; and cost.  The primary 
balancing criteria represent the main technical criteria upon which the alternatives evaluation is based.   

Modifying criteria include state acceptance and community acceptance, and may be used to modify 
aspects of the preferred alternative.  Modifying criteria are generally evaluated after public comment on 
the FS and the Proposed Plan.  Accordingly, only the seven threshold and primary balancing criteria are 
in the detailed analysis phase.  The following sections provide descriptions of the first seven evaluation 
criteria.   

5.1 Description of Evaluation Criteria 
5.1.1 Criterion 1—Overall Protection of Human Health and the Environment 
This evaluation criterion assesses how each alternative provides and maintains adequate protection of 
human health and the environment.  Alternatives are assessed to determine whether they can adequately 
protect human health and the environment from unacceptable risks posed by contaminants present at the 
site, in both the short- and long-term.  This criterion is also used to evaluate how risks would be 
eliminated, reduced, or controlled through treatment, engineering, institutional controls, or other remedial 
activities.  The considerations evaluated during the analysis of each alternative for overall protection of 
human health and the environment are presented in Table 5-1.   
TABLE 5-1 
Criterion 1—Overall Protection of Human Health and the Environment 

Analysis Factor Considerations 

Human Health Protection Likelihood that the alternative reduces risk to human health as a result of exposure to 
contaminants in soil by direct contact, ingestion, or inhalation. 

Environmental Protection Likelihood that the alternative reduces the threat to unaffected groundwater/soil/surface 
water by minimizing migration of contaminants.  

Likelihood that the alternative reduces risk to ecological receptors. 
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5.1.2 Criterion 2—Compliance with ARARs  
This evaluation criterion is used to determine if each alternative would attain federal and state ARARs, or 
whether invoking waivers to specific ARARs is adequately justified.  Other information, such as 
advisories, criteria, or guidance, is considered where appropriate during the ARARs analysis.  The 
considerations evaluated during the analysis of the ARARs applicable to each alternative are presented in 
Table 5-2.  Potential action-, location-, and chemical-specific ARARs for the alternatives presented in this 
FS are identified in Section 2.0.   

TABLE 5-2 
Criterion 2—Compliance with ARARs 

Analysis Factor Considerations 
Chemical-Specific ARARs Likelihood that the alternative will achieve compliance with chemical-

specific ARARs within a reasonable period of time. 
 If it appears that compliance with chemical-specific ARARs will not be 

achieved, then evaluation of whether a waiver is appropriate. 
Location-Specific ARARs Determination of whether any location-specific ARARs (e.g., preservation of 

wetlands) apply to the alternative. 
 Likelihood that the alternative will achieve compliance with the location-

specific ARAR. 
 Evaluation of whether a waiver is appropriate if the location-specific ARAR 

cannot be met. 
Action-Specific ARARs Likelihood that the alternative will achieve compliance with action-specific 

ARARs (e.g., hazardous waste treatment regulations). 
 Evaluation of whether a waiver is appropriate if the action-specific ARAR 

cannot be met. 
Other Criteria and Guidance Likelihood that the alternative will achieve compliance with other criteria, 

such as risk-based criteria. 
 
5.1.3 Criterion 3—Long-term Effectiveness and Permanence 
This evaluation criterion addresses the long-term effectiveness and permanence of maintaining the protection 
of human health and the environment after implementing the remedial action imposed by the alternative.  The 
primary components of this criterion are the magnitude of residual risk remaining at the site after remedial 
objectives have been met and the extent and effectiveness of controls that may be required to manage the risk 
posed by treatment residuals and/or untreated wastes.  The considerations evaluated during the analysis of 
each alternative for long-term effectiveness and permanence are presented in Table 5-3.  The components 
addressed for each alternative are described in more detail in the following subsections.   
TABLE 5-3 
Criterion 3—Long-Term Effectiveness and Permanence 
Analysis Factor Considerations 

Magnitude of Residual Risks Identity of remaining risks (risks from treatment residuals) as well as risks 
from untreated residual contamination. 

 Magnitude of the remaining risks. 

Adequacy and Reliability of Controls Likelihood that the technologies will meet required process efficiencies or 
performance specifications. 

 Type and degree of long-term management required. 

 Long-term monitoring requirements. 

 Operation and maintenance (O&M) functions that must be performed. 

 Difficulties and uncertainties associated with long-term O&M functions. 
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TABLE 5-3 
Criterion 3—Long-Term Effectiveness and Permanence 
Analysis Factor Considerations 

 Potential need for technical components replacement. 

 Magnitude of threats or risks should the remedial action need replacement. 

 Degree of confidence that controls can adequately handle potential 
problems. 

 Uncertainties associated with land disposal of residuals and untreated 
wastes. 

5.1.3.1 Magnitude of Residual Risk 
The magnitude of residual risk at the end of remedial activities is measured by numerical standards such 
as cancer risk levels, or the volume or concentration of contaminants remaining on the site.  The 
characteristics of the residuals remaining on site are also evaluated, considering their volume, toxicity, 
mobility, and propensity to bioaccumulate.   

5.1.3.2 Adequacy and Reliability of Controls 
The adequacy and reliability of controls that are used to either manage treatment residuals or untreated 
materials that remain at the site after attaining preliminary cleanup goals are evaluated.  This criterion 
includes an assessment of containment systems and institutional controls to evaluate the degree of 
confidence that they adequately handle potential problems and provide sufficient protection.  The 
criterion also addresses long-term reliability, the need for long-term management and monitoring of the 
site, and the potential need to replace technical components of the alternative.   

5.1.4 Criterion 4—Reduction of Toxicity, Mobility, or Volume through Treatment 
This evaluation criterion addresses the anticipated performance of the alternative’s treatment technologies in 
permanently and significantly reducing toxicity, mobility, and/or volume of hazardous materials at the site.  
The NCP prefers remedial actions where treatment is used to reduce the principal threats at a site through 
destruction of toxic contaminants, irreversible reduction in contaminant mobility, or reduction of total volume 
of contaminated media.  The considerations evaluated during the analysis of each alternative for reduction 
of toxicity, mobility or volume of contaminants present is presented in Table 5-4.   

TABLE 5-4 
Criterion 4—Reduction of Toxicity, Mobility, or Volume through Treatment 

Analysis Factor Considerations 

Treatment process and remedy Likelihood that the treatment process addresses the principal 
threat. 

 Special requirements for the treatment process. 
Amount of hazardous material destroyed or treated Portion (mass) of contaminant that is destroyed. 
 Portion (mass) of contaminant that is treated. 
Reduction in toxicity, mobility, or volume Extent that the total mass of contaminants is reduced. 
 Extent that the mobility of contaminants is reduced. 
 Extent that the volume of contaminants is reduced. 
Irreversibility of treatment Extent that the effects of the treatment are irreversible. 
Type and quantity of treatment residual Residuals that will remain. 
 Quantities and characteristics of the residuals. 
 Risk posed by the treatment residuals. 
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TABLE 5-4 
Criterion 4—Reduction of Toxicity, Mobility, or Volume through Treatment 

Analysis Factor Considerations 

Statutory preference for treatment as a principal 
element 

Extent to which the scope of the action covers the principal 
threats. 

 Extent to which the scope of the action reduces the inherent 
hazards posed by the principal threats at the site. 

 
5.1.5 Criterion 5—Short-term Effectiveness 
This evaluation criterion considers the effect of each alternative on the protection of human health and the 
environment during the construction and implementation process.  The short-term effectiveness 
evaluation only addresses protection prior to meeting the RAO.  The considerations evaluated during the 
analysis of each alternative for short-term effectiveness are presented in Table 5-5.   
TABLE 5-5 
Criterion 5—Short-Term Effectiveness 

Analysis Factors Considerations 

Protection of the community during the remedial action Risks to the community that must be addressed. 

 How the risks will be addressed and mitigated. 

 Remaining risks that cannot be readily controlled. 

Protection of workers during remedial actions Risks to the workers that must be addressed. 

 How the risks will be addressed and mitigated. 

 Remaining risks that cannot be readily controlled. 

Environmental Impacts Environmental impacts that are expected with the 
construction and implementation of the alternative. 

 Mitigation measures that are available and their reliability to 
minimize potential impacts. 

 Impacts that cannot be avoided, should the alternative be 
implemented. 

Time until remedial action objectives are achieved Time to achieve protection against the threats being 
addressed. 

 Time until any remaining threats are addressed. 

 Time until RAOs are achieved. 
 
5.1.6 Criterion 6—Implementability 
This criterion evaluates the technical feasibility and administrative feasibility (i.e., the ease or difficulty) 
of implementing each alternative and the availability of required services and materials during its 
implementation.  The considerations evaluated during the analysis of each alternative for implementability 
are presented in Table 5-6.   
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TABLE 5-6 
Criterion 6—Implementability 
Analysis Factors Considerations 

Technical Feasibility 

Ability to construct and operate the technology Difficulties associated with the construction. 
 Uncertainties associated with the construction. 
Reliability of the technology Likelihood that technical problems will lead to schedule delays. 
Ease of undertaking additional remedial action Likely future remedial actions that may be anticipated. 
 Difficulty implementing additional remedial actions. 
Monitoring considerations Migration or exposure pathways that cannot be monitored adequately. 
 Risks of exposure, should the monitoring be insufficient to detect failure. 
Administrative Feasibility 
Coordination with other agencies Steps required to coordinate with regulatory agencies. 
 Steps required to establish long-term or future coordination among 

agencies. 
 Ease of obtaining permits for off site activities, if required. 
Availability of Services and Materials 
Availability of treatment, storage capacity, and 
disposal services  

Availability of adequate treatment, storage capacity, and disposal services. 

 Additional capacity that is necessary. 
 Whether lack of capacity prevents implementation. 
 Additional provisions required to ensure that additional capacity is 

available.   
Availability of necessary equipment and 
specialists 

Availability of adequate equipment and specialists. 

 Additional equipment or specialists that are required. 
 Whether there is a lack of equipment or specialists. 
 Additional provisions required to ensure that equipment and specialists 

are available. 
Availability of prospective technologies Whether technologies under consideration are generally available and 

sufficiently demonstrated. 
 Further field applications needed to demonstrate that the technologies may 

be used full-scale to treat the waste at the site. 
 When technology should be available for full-scale use. 
 Whether more than one vendor will be available to provide a competitive 

bid. 
 
5.1.7 Criterion 7—Cost 
This criterion evaluates the cost of implementing each alternative.  The cost of an alternative encompasses 
all engineering, construction, and operation and maintenance (O&M) costs incurred over the life of the 
project.  The assessment against this criterion is based on the estimated present worth of these costs for 
each alternative.  Present worth is used to estimate expenditures such as construction and O&M that occur 
over different lengths of time.  This allows costs for remedial alternatives to be compared by discounting 
all costs to the year that the alternative is implemented. 
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5.2 CERCLA Criteria Analysis - Soils 
5.2.1 Alternative Soil 1 – No Action 

5.2.1.1 Overall Protection of Human Health and the Environment  
Alternative Soil 1 (No-Action) would not reduce the risk to human health because exposure to 
contaminants in soil through direct contact, ingestion, and/or inhalation would be possible.  There would 
be unlimited access to the contaminated areas and future activities such as excavation and construction 
would not be monitored or restricted.  Alternative Soil 1 does not provide adequate protection to the 
environment because human receptors could be exposed to contaminants in soil and contaminants could 
impact surface waters through migration.   

5.2.1.2 Compliance with ARARs 
Alternative Soil 1 does not comply with ARARs requiring cleanup of wastes that pose a risk to human 
health and the environment.  The NCP is the primary regulation governing CERCLA actions and 
establishes procedures for implementing the Superfund program.  Under CERCLA, remedial actions must 
protect human health and the environment, be cost-effective, comply with ARARs, and use permanent 
solutions and alternative treatment technologies to the maximum extent possible.  Because no remedial 
actions are performed under Alternative Soil 1, the requirements of the NCP are not met.  In addition, 
ARARs related to management of wastes that will remain in place at areas where releases of wastes have 
occurred will not be met.   

5.2.1.3 Long-term Effectiveness and Permanence 
All current and future risks remain under Alternative Soil 1.  Untreated residual contamination in soil will 
continue to pose a risk to human health and the environment.  There are no controls implemented to 
manage untreated wastes that remain at the site.   

5.2.1.4 Reduction of Toxicity, Mobility, or Volume through Treatment 
There is no reduction of toxicity, mobility, or volume through treatment because no treatment 
technologies are employed.  No treatment residuals are generated.  Permanent or significant reduction in 
toxicity and volume will occur only gradually as natural biological, chemical, or physical degradation 
occurs.  These processes are inherently irreversible.   

5.2.1.5 Short-term Effectiveness 
Because no remedial action will be taken under Alternative Soil 1, no short-term risks to the community 
or to workers as a result of implementing the action will occur.  Similarly, no environmental impact from 
construction activities will occur.   

5.2.1.6 Implementability 
No technology factors are evaluated (ability to construct or operate the technology, availability and 
reliability of the technology or specialists, etc.) under Alternative Soil 1.  There are no impediments to 
implementing future remedial actions.   

5.2.1.7 Cost 
There are no costs associated with Alternative Soil 1.   
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5.2.2 Alternative Soil 2 – Ex-Situ Treatment/On-Site Backfill 

5.2.2.1 Overall Protection of Human Health and the Environment  
Under Alternative Soil 2, ex-situ treatment of contaminated soil will take place followed by on-site 
backfill of the treated soil.  A high level of protection of human health and the environment will exist at 
each area because the contaminants are physically removed and treated prior to backfill.  Exposure to 
contaminated soil by humans and ecological receptors is reduced, and cross-media transfer of 
contaminants (e.g., runoff impacting surface water, migration of contaminants to groundwater) is 
minimized.   

5.2.2.2 Compliance with ARARs 
Alternative Soil 2 will comply with chemical-specific and action-specific ARARs that govern the 
treatment, storage, consolidation, and disposal of hazardous wastes.  Soils containing organic 
contaminants will be thermally treated to remove the organics.  Soils containing inorganic contaminants 
will be stabilized/solidified.  Soils will be treated until contaminants of concern are below the GB PMC 
and the soils meet the I/C DEC.   

Location-specific ARARs will be met by maintaining engineering controls and by implementing other 
required mitigation measures during construction to protect wetlands or sensitive habitats are impacted 
during excavation.   

5.2.2.3 Long-term Effectiveness and Permanence 
Treatment of the soil contaminants provides permanent long-term effectiveness in protecting human 
health and the environment because contaminants are physically removed from the source area and 
treated.  Thermal removal of organics is a permanent process.  The solidification/stabilization of 
contaminants is a potentially reversible process, but the reversal of the process has not been documented 
in the field.   

5.2.2.4 Reduction of Toxicity, Mobility, or Volume through Treatment 
Under Alternative Soil 2, contaminated soil will be treated onsite.  The extent to which contaminant 
mobility and the overall volume of contaminated soil are reduced is significant.  As discussed above, 
thermal removal of organics is a permanent process.  The solidification/stabilization of contaminants is a 
potentially reversible process, but the reversal of the process has not been documented in the field.  This 
alternative meets the statutory preference for treatment, as a principal element because contaminated soil 
will be treated.   

A summary of the toxicity, mobility, and volume reduction achieved through the various treatment 
technologies that may be applied and the type of treatment residuals produced is provided in Table 5-7.  
The remainder of the contaminated soil would be excavated and disposed of off site at a TSDF.   
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TABLE 5-7 
Summary of Toxicity, Mobility, and Volume Reduction Achieved by Soil Treatment  

Treatment  Toxicity Mobility Volume 
Treatment 
Residuals 

Excavation No effect No effect No effect  Off gas during 
excavation 

Ex-situ 
solidification/ 
stabilization 

No effect  Significantly reduced The total volume of the 
soil would be increased 
by the bulk of the added 
material, but the volume 
of the contamination 
would stay the same.   

Off gas during 
excavation and 
treatment 

Ex-situ LTTD Reduced – Contaminants 
will be removed from 
soils through 
volatilization and 
transferred to vapor and 
condensate phases for 
subsequent treatment and 
disposal. 

Reduced – Contaminants 
are removed from the 
soil, so no contaminants 
are left to mobilize. 

Reduced – 
Contaminants are 
removed from the soil. 

Condensate and off 
gas 

 
It is possible that some wastes that are excavated and treated will not meet cleanup levels and therefore 
could not be reused on site.  If this occurs, either the soil would be stored on site until an appropriate 
treatment technology is developed that could treat the soil to acceptable levels, or the soil would be 
disposed of at an appropriate off site disposal facility.  If the soil were stored on site, it would be 
stockpiled in a soils management area.  This area would incorporate safeguards (e.g., liners, runoff 
control) to be protective of human health and the environment.   

5.2.2.5 Short-term Effectiveness 
The potential exists for the excavation activities to expose the community and workers to contaminants in 
fugitive dust and through direct contact.  During excavation and ex situ treatment, workers will wear 
respiratory protection against fugitive dust.  Dust suppression measures will be employed to prevent the 
spread of airborne contaminants.  Hazards posed to workers by excavation activities will be addressed 
through compliance with a Construction Health and Safety Plan (HASP) and pertinent OSHA regulations 
governing excavation activities.  Spill prevention measures such as tarps, liners, and covers will be 
implemented during the transportation and stockpiling of contaminated soil.  Once the physical removal 
and treatment of the contaminated media is complete, the community and environmental receptors are 
protected.   

Implementation of excavation activities may, in the short term, be incompatible with existing land use.  
Excavation and backfilling activities will involve heavy earth-moving equipment.  Excavation activities 
may impact environmentally sensitive areas such as wetlands and sensitive habitats.  Appropriate 
mitigation measures will need to be identified during remedial design, found acceptable by the 
appropriate governing agencies, and be properly implemented to prevent any adverse impacts to 
environmentally sensitive areas.   

5.2.2.6 Implementability 
The treatment units will most likely be provided by outside vendors and would most likely be available 
when required.  The size and capacity of the ex-situ treatment unit could readily be adjusted to 
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accommodate varying volumes of soil entering the unit.  A soil management area would have to be 
established to provide adequate capacity for staging, treating, and storing waste.  Additional remedial 
actions could be implemented on the treated soil if required.   

Although treatment trains can be readily constructed, and qualified vendors are available, in many cases 
the treatment technologies have historically not been applied to soils with as complex a mix of 
contaminants as expected at SAEP.  As previously discussed, there can be significant variations in the 
response of contaminants to a particular treatment method, even if the contaminants are the same type.  In 
addition, the physical characteristics of the soil at SAEP may reduce the effectiveness of a treatment 
technology.  Treatability studies will need to be performed to demonstrate that the technology can meet 
the RAOs and thus be successfully used on a full-scale basis.  Soil that cannot be treated using the 
selected treatment trains may need to either be stored on a longer-term basis until an appropriate treatment 
technology becomes available, or disposed of at an appropriate off site TSDF.   

Permitted treatment units can be brought to the site by venders in the state.  If permitted units are 
unavailable, permits from the state will be required for on site treatment.  The permitting process can be 
time consuming and the state is not required to issue a permit.   

5.2.2.7 Costs 
The cost of Alternative Soil 2 is summarized in Table 5-8.   
TABLE 5-8 
Summary of Costs for Alternative Soil 2 
Annual Operations by Fiscal Year (year) Total ($1,000s) 

00 10,903 
01 8 
02 8 
03 8 
04 33 
05 8 
06 8 
07 8 

08 through 50 89 

Total Alternative Soil 2 Costs 11,073 

Average Annual Outlay a 221 

Total Alternative Soil 2 Present Worth Cost 11,004 
 
5.2.3 Alternative Soil 3 – Various Treatment/Disposal Options 

5.2.3.1 Overall Protection of Human Health and the Environment  
Under Alternative Soil 3, various treatment and disposal options will be utilized.  Soil that is only 
impacted with TPH will be treated in-situ using bioventing.  Soils with hexavalent chromium 
contamination will be excavated and treated by chemical reduction and then used on-site for backfill.  
Soils with mixed organics will be excavated and thermally treated and then used for backfill.  Soils with 
metals contamination over the GB PMC will be excavated and hauled from the site for off site disposal.  
Human health and the environment will be protected because contaminants will be reduced to levels that 
do not pose an unacceptable risk and because the contaminants are treated or physically removed.  Soil is 
excavated from most areas and is then treated or removed from the site.  Samples from the excavation 
sidewalls and bottom will be collected and analyzed to verify that the remaining soil is below cleanup 
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levels established in the decision document.  The bioventing area will be monitored and sampling will be 
conducted to confirm that the soil is below the levels established in the decision document.   

Exposure to contaminated soil by humans and ecological receptors is eliminated, and cross-media transfer 
of contaminants (e.g., runoff impacting surface water, migration of contaminants to groundwater) is 
minimized.   

5.2.3.2 Compliance with ARARs 
Alternative Soil 3 will comply with chemical-specific and action-specific ARARs that govern the 
treatment, storage, consolidation, and disposal/discharge of hazardous wastes.  The soils containment area 
constructed on site will be designed and constructed to meet the relevant and appropriate requirements.  
The in-situ bioventing will also be designed to comply with ARARs.   

Location-specific ARARs will be met by maintaining engineering controls and by implementing other 
required mitigation measures during construction to protect wetlands or sensitive habitats during 
excavation and waste treatment.   

5.2.3.3 Long-term Effectiveness and Permanence 
Treatment of the soil contaminants provides permanent long-term effectiveness in protecting human 
health and the environment because contaminants are physically removed from the source area 
(excavated) and treated ex situ or degraded in-situ by organic processes in the bioventing area.  The 
excavation and off site disposal of soil also meets the criterion.   

5.2.3.4 Reduction of Toxicity, Mobility, or Volume through Treatment 
Under Alternative Soil 3, contaminated soil will be treated.  In-situ treatment by bioventing will also take 
place.  The extent to which contaminant mobility and the overall volume of contaminated soil are reduced 
is significant.  Bioventing of TPH is an irreversible process.  As discussed above, thermal removal of 
organics is a permanent process.  The chemical reduction of hexavalent chromium is a reversible process, 
but has never been documented in the field.  A summary of the toxicity, mobility, and volume reduction 
achieved through the various treatment technologies that may be applied and the type of treatment 
residuals produced is provided in Table 5-9.  The remainder of the soil contaminated with inorganics 
would be excavated and disposed of off site in a licensed TSDF.   

TABLE 5-9 
Summary of Toxicity, Mobility, and Volume Reduction Achieved by Soil Treatment  

Treatment  Toxicity Mobility Volume 
Treatment 
Residuals 

Bioventing Reduced – Some 
contaminants will be 
destroyed by bioventing. 

Reduced – Contaminants 
are removed from the 
soil, so no contaminants 
are left to mobilize. 

Reduced – Contaminants 
are removed from the 
soil. 

None 

Excavation No effect No effect No effect  Off gas during 
excavation 

Ex-site 
solidification/ 
stabilization 

No effect  Significantly reduced The total volume of the 
soil would be increased 
by the bulk of the added 
material, but the volume 
of the contamination 
would stay the same.   

Off gas during 
excavation and 
treatment 

Ex-situ LTTD Reduced – Contaminants 
will be removed from soils 

Reduced – Contaminants 
are removed from the 

Reduced – Contaminants 
are removed from the 

Condensate and off 
gas 
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TABLE 5-9 
Summary of Toxicity, Mobility, and Volume Reduction Achieved by Soil Treatment  

Treatment  Toxicity Mobility Volume 
Treatment 
Residuals 

through volatilization and 
transferred to vapor and 
condensate phases for 
subsequent treatment and 
disposal. 

soil, so no contaminants 
are left to mobilize. 

soil. gas 

This alternative meets the statutory preference for treatment as a principal element of the remediation.   

It is possible that some wastes that are excavated and treated will not meet cleanup levels and therefore 
could not be reused on site.  If this occurs, either the soil would be stored on site until an appropriate 
treatment technology is developed that could treat the soil to acceptable levels, or the soil would be 
disposed of at an appropriate off site disposal facility.  If the soil were stored on site, it would be 
stockpiled in a soils management area.  This area would incorporate safeguards (e.g., liners, runoff 
control) to be protective of human health and the environment.   

5.2.3.5 Short-term Effectiveness 
The bioventing system should have very little impact on the site area.  For the areas where soil will be 
treated ex situ or disposed of off site, there is the potential for the excavation activities to expose the 
community and workers to contaminants in fugitive dust and through direct contact.  During excavation 
and ex situ treatment, workers will wear respiratory protection against fugitive dust.  Dust suppression 
measures will be employed to prevent the spread of airborne contaminants.  Implementation of excavation 
activities may, in the short term, be incompatible with existing land use.  Excavation and backfilling 
activities will involve heavy earth-moving equipment.  As with capping or treatment activities, excavation 
activities may impact environmentally sensitive areas such as wetlands and sensitive habitats.  
Appropriate mitigation measures will need to be identified during remedial design, found acceptable by 
the appropriate governing agencies, and be properly implemented to prevent any adverse impacts to 
environmentally sensitive areas.   

5.2.3.6 Implementability 
For the areas where treatment will be employed, the treatment units will most likely be provided by 
outside vendors and would most likely be available when required.  Adequate lead time would be 
required to have the units available at the scheduled time frame.  The size and capacity of the treatment 
unit could readily be adjusted to accommodate varying volumes of soil entering the unit.  The soil 
management area would provide adequate capacity for staging, treating, and storing waste.  Additional 
remedial actions could be implemented on the treated soil.   

Although treatment trains can be readily constructed and qualified vendors are available, in many cases 
the treatment technologies have historically not been applied to soils with as complex a mix of 
contaminants as at SAEP.  There can be significant variations in the response of contaminants to a 
particular treatment method, even if the contaminants are the same type.  For example, the metals arsenic 
and lead could respond very differently to a specific treatment technology.   

In addition, the physical characteristics of the soil at SAEP may reduce the effectiveness of a treatment 
technology.  Treatability studies will need to be performed to demonstrate that the technology can meet 
the RAOs and thus be successfully used on a full-scale basis.  Soil that cannot be treated using the 
selected treatment options may need to be stored on a longer-term basis at the soil management area until 
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an appropriate treatment technology becomes available, or it can be disposed of at an appropriate off site 
TSDF.   

Permitted treatment units can be brought to the site by venders in the state.  If permitted units are 
unavailable, permits from the state will be required for on site treatment.  The permitting process can be 
time consuming and the state is not required to issue a permit.   

Coordination with the CTDEP will be required to properly implement this alternative.   

5.2.3.7 Cost 
The cost of Alternative Soil 3 is summarized in Table 5-10.   
TABLE 5-10 
Summary of Costs for Alternative Soil 3 

Annual Operations by Fiscal Year (year) Total ($1,000s) 

00 13,245 

01 8 

02 8 

03 8 

04 33 

05 8 

06 8 

07 8 

08 through 50 88 

Total Alternative Soil 3 Costs 13,414 

Average Annual Outlay a 269 

Total Alternative Soil 3 Present Worth Cost 13,345 
 
5.2.4 Alternative Soil 4 – Excavation/Off-Site Disposal 

5.2.4.1 Overall Protection of Human Health and the Environment  
Alternative Soil 4 provides protection to both human health and the environment at each of the 
contaminated areas because contaminants are removed.  The contaminated soil is disposed of at an 
approved landfill where appropriate measures will be taken to protect human health and the environment 
in the vicinity of the facility, either by treatment before disposal or, if treatment is not necessary, by 
disposing of the soil within an engineered containment system to prevent off site contaminant migration.   

Once the remedial action is complete, a minimal likelihood of risk exists from contaminated soil for 
future on site workers, ecological receptors, and groundwater.  Soil is removed from the site as it is 
excavated.  Samples from the excavation sidewalls and bottom will be collected and analyzed to verify 
that the remaining soil is below cleanup levels established in the decision document.   

5.2.4.2 Compliance with ARARs 
Alternative Soil 4 will comply with chemical-specific and action-specific ARARs that govern the 
treatment, storage, and/or transportation of hazardous wastes.  These regulations are applicable if the 
excavated soil is characterized as hazardous waste, but are also considered relevant and appropriate to 
non-hazardous contaminated soil.  Because excavated soil will be taken off site, all administrative 
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requirements such as manifesting and other record keeping requirements will also be satisfied.  Air 
quality regulations that apply to fugitive dust control will be met during excavation activities.   

Location-specific ARARs will be met by maintaining engineering controls and by implementing other 
required mitigation measures during construction if wetlands or sensitive habitats are impacted during 
excavation activities.   

5.2.4.3 Long-term Effectiveness and Permanence 
Alternative Soil 4 provides permanent and long-term effectiveness in protecting human health and the 
environment at each of the contaminated areas because contaminants are physically removed.  Long-term 
O&M will not be required at the individual areas, because contaminants posing risks to human health or 
groundwater quality are entirely removed from each area, no area-specific monitoring is required.   

5.2.4.4 Reduction of Toxicity Mobility, or Volume through Treatment 
Under Alternative Soil 4, contaminated soil will be excavated and disposed of off site.  The toxicity, 
mobility, and volume of contaminants area are effectively reduced by excavation and off site treatment 
and disposal.  Treatment such as chemical stabilization and incineration may be employed to reduce the 
mobility and toxicity of contaminants in the soil.  Treated soils or residuals are then typically placed in 
engineered cells for final disposal.  This alternative meets the statutory preference for treatment as a 
principal element because the soil will be excavated, treated and or disposed of in an off site landfill.   

5.2.4.5 Short-term Effectiveness 
For the areas where soil will be excavated, there is the potential for exposure to fugitive dust.  During 
excavation workers will wear respiratory protection against fugitive dust.  Dust suppression and worker 
protection will be employed to prevent the contact with contaminants.   

Risks posed to the community are those associated with transportation of contaminated soil.  The traffic 
noise, dust, general nuisance, and the potential for accidents and spills associated with significant truck 
traffic could impact local residents.   

5.2.4.6 Implementability 
Alternative Soil 4 is readily implementable and reliable.  Excavation is a commonly understood and well-
proven method of removing contaminants from waste sites.  Equipment and construction methods 
appropriate to the excavation and handling of contaminated materials are readily available.  Typical 
excavation equipment includes bulldozers, scrapers, excavators, backhoes, track-loaders, and wheel-
loaders, all of which are available in a wide variety of sizes.  The size and type of equipment chosen 
depends on such site-specific factors as site and material characteristics, excavation dimensions, desired 
project duration, degree of excavation accuracy required, and haul distance.  Either side slope or sheeting 
is normally required for excavations greater than 5 feet.  Excavations can vary in size from small trenches 
to large pits.   

Following the removal of contaminated soil, the excavation void is backfilled to return the area to surface 
contours compatible with planned land use.  The backfill will consist of the uncontaminated soil that was 
segregated during excavation and/or imported clean fill.  There may be some delays in backfilling if fill is 
not readily available either from on site or off site sources.  Re-vegetation of excavated and backfilled 
areas with compatible grasses may also be required at some areas to reduce erosion.  These decisions 
would be made on an area-specific basis.   

Following excavation, contaminated soil is loaded into trucks for transport to a Class I RCRA landfill.  
Truck beds are lined and covered to prevent leakage or loss of materials during transportation.   
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There may be administrative difficulties associated with this alternative.  Off site landfills may restrict the 
amount of waste received at one time and excavation may have to be phased.   

5.2.4.7 Cost 
The cost of Alternative Soil 4 is summarized in Table 5-11.   
TABLE 5-11 
Summary of Costs for Alternative Soil 4 

Annual Operations by Fiscal Year (year) Total ($1,000s) 

00 17,930 

01 8 

02 8 

03 8 

04 33 

05 8 

06 8 

07 8 

08 through 50 89 

Total Alternative Soil 4 Costs 18,101 

Average Annual Outlay a 362 

Total Alternative Soil 4 Present Worth Cost 18,031 
 
5.3 CERCLA Criteria Analysis – Indoor air 
5.3.1 Alternative IA-1 – No Action 

5.3.1.1 Overall Protection of Human Health   
Alternative IA-1 (No-Action) would not reduce the risk to human health because exposure to 
contaminants from indoor air through inhalation would not be prevented. There are no controls 
implemented to manage exposure at the site.   

5.3.1.2 Compliance with ARARs 
Alternative IA-1 does not comply with ARARs requiring cleanup of wastes that pose a risk to human 
health and the environment.  The NCP is the primary regulation governing CERCLA actions and 
establishes procedures for implementing the Superfund program.  Under CERCLA, remedial actions must 
protect human health and the environment, be cost-effective, comply with ARARs, and use permanent 
solutions and alternative treatment technologies to the maximum extent possible.  Because no remedial 
actions are performed under Alternative IA-1, the requirements of the NCP are not met.  ARARs related 
to management of wastes that will remain in place at areas where releases of wastes have occurred will 
not be met.   

5.3.1.3 Long-term Effectiveness and Permanence 
All current and future risks remain under Alternative IA-1.  Residual contamination will continue to pose 
a risk to human health.  There are no controls implemented to manage exposure at the site.   
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5.3.1.4 Reduction of Toxicity, Mobility, or Volume through Treatment 
There is no reduction of toxicity, mobility, or volume through treatment because no treatment 
technologies are employed.  No treatment residuals are generated.  Permanent or significant reduction in 
toxicity and volume will occur only gradually as natural biological, chemical, or physical degradation 
occurs.   

5.3.1.5 Short-term Effectiveness 
Because no remedial action will be taken under Alternative IA-1, no short-term risks to the community or 
to workers as a result of implementing the action will occur.  Similarly, no environmental impact from 
construction activities will occur.   

5.3.1.6 Implementability 
No technology factors are evaluated (ability to construct or operate the technology, availability and 
reliability of the technology or specialists, etc.) under Alternative IA-1.  There are no impediments to 
implementing future remedial actions.   

5.3.1.7 Cost 
There are no costs associated with Alternative IA-1.   

5.3.2 Alternative IA-2 – Building Demolition 

5.3.2.1 Overall Protection of Human Health  
Under Alternative IA-2, the buildings overlying I/C VC would be demolished to eliminate exposure to 
indoor air and a land use restriction would be implemented to prohibit future building construction.  
Alternative IA-2 would be protective of human health and would meet the criterion.   

5.3.2.2 Compliance with ARARs 
Alternative IA-2 would comply with ARARs by preventing exposure to potentially contaminated indoor 
air and implementing a land use restrictions that prohibits future building construction.   

5.3.2.3 Long-term Effectiveness and Permanence 
Alternative IA-2 meets the criterion for long-term effectiveness and permanence.  Any risks associated 
with occupation of the existing buildings will be permanently eliminated by demolition.  Residual wastes 
in groundwater and soil vapor will remain, but will be managed in the long term by land use restrictions 
and controls, which will be implemented as part of this alternative.  No O&M would be required.   

5.3.2.4 Reduction of Toxicity, Mobility, or Volume through Treatment 
Alternative IA-2 does not comply with this criterion because there is no reduction in toxicity, mobility or 
volume by building demolition.   

5.3.2.5 Short-term Effectiveness 
Alternative IA-2 will not create a short-term exposure of workers or the community because there is no 
contact with the air during demolition.   

5.3.2.6 Implementability 
Alternative IA-2 is implementable using standard construction practices.  Administrative oversight and 
agency coordination would be required for monitoring and enforcement of land use restrictions. 
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5.3.2.7 Cost 
The cost of Alternative IA-2 is summarized in Table 5-12.   
TABLE 5-12 
Summary of Costs for Alternative IA-2 

Annual Operations by Fiscal Year (year) Total ($1,000s) 

00 11,915 

01 6 

02 6 

03 6 

04 19 

05 6 

06 6 

07 6 

08 through 50 384 

Total Alternative IA-2 Costs 12,356 

Average Annual Outlay a 247 

Total Alternative IA-2 Present Worth 
Cost 

12,034 

 
5.3.3 Alternative IA-3 – Soil Vapor Extraction 

5.3.3.1 Overall Protection of Human Health 
Alternative IA-3 would meet the criterion.  Vapors would be intercepted prior to migration into site 
buildings.  Long term risks would only be reduced if the system were maintained and operated for the life 
of the buildings.   

5.3.3.2 Compliance with ARARs 
Alternative IA-3 would comply with ARARs by preventing soil vapor from migrating into buildings.   

5.3.3.3 Long-term Effectiveness and Permanence 
Alternative IA-3 would only meet the criterion for long-term effectiveness and permanence if the system 
where operational and maintained over the life of the buildings.  Problems with this alternative could arise 
due to the long-term management and monitoring required and the potential for component replacement.  
The system could be an obstacle to reuse because of possible interference with underground utility and 
construction work.   

5.3.3.4 Reduction of Toxicity, Mobility, or Volume through Treatment 
Alternative IA-3 does not comply with this criterion because contaminants in groundwater and soil vapor 
are not treated.   

5.3.3.5 Short-term Effectiveness 
Alternative IA-3 may create a short-term exposure to site worker during installation.  Exposure could 
result from contact with contaminated soil.  Operators of the system may be exposed to soil vapor during 
O&M, and monitoring.   
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5.3.3.6 Implementability 
Alternative IA-3 is implementable, but the system may be difficult to install due to the large number of 
utilities beneath building slabs.  Administrative oversight and agency coordination would be required for 
institutional controls.   

5.3.3.7 Cost 
The cost of Alternative IA-3 is summarized in Table 5-13.   
TABLE 5-13 
Summary of Costs for Alternative IA-3 

Annual Operations by Fiscal Year (year) Total ($1,000s) 

00 2,997 

01 255 

02 255 

03 255 

04 286 

05 255 

06 255 

07 255 

08 through 50 11,643 

Total Alternative IA-3 Costs 16,456 

Average Annual Outlay a 329 

Total Alternative IA-3 Present Worth 
Cost 

6,691 
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6.0 COMPARATIVE ANALYSIS OF ALTERNATIVES 
This section provides a comparative analysis of the relative performance of each alternative in relation to 
the seven CERCLA evaluation criteria.  The purpose of this is to identify the advantages and 
disadvantages of each alternative relative to one another.  An analysis of the soil and indoor air 
alternatives performance against the seven criteria is presented in Tables 6-1 and 6-2.   

6.1 Overall Protection of Human Health and the Environment  
6.1.1 Soil Alternatives 
Alternative Soil 1 would not reduce the risk to human health because exposure to contaminants in soil 
through direct contact, ingestion, and/or inhalation would be possible, and the risk of impacting the 
environment remains because the migration of contamination to groundwater, soil, and surface water is 
not eliminated.   

For Alternatives Soil 2, Soil 3 and Soil 4, a higher level of protection of human health and the 
environment will exist because the contaminants are physically removed from the contaminated area.  
The soil alternatives have been ranked from most protective to least protective the ranking is presented in 
Table 6-1.   

6.1.2 Indoor Air Alternatives 
Alternative IA-1 would not reduce the risk to human health because exposure to contaminated indoor air 
would be possible as it infiltrated into structures at the property.  Alternative IA-2 would eliminate indoor 
air at the site.  Alternative IA-3 would collect and treat soil vapor.  Soil vapor Alternatives IA-2, and -3 
would reduce exposure to humans and the environment.  The indoor air alternatives have been ranked and 
the ranking is presented in Table 6-2.   

6.2 Compliance with ARARs  
6.2.1 Soil Alternatives 
All alternatives will comply with potentially applicable action-, location-, and chemical- specific ARARs 
with the exception of Alternative Soil 1 because ARARs requiring cleanup of wastes that pose a risk to 
human health and the environment have not been met.  In addition, ARARs related to management of 
wastes that will remain in place in areas where releases of wastes have occurred have also not been met 
for Alternative Soil 1.   

6.2.2 Indoor Air Alternatives 
All alternatives will comply with potentially applicable action-, location-, and chemical- specific ARARs 
with the exception of Alternative IA-1 because ARARs requiring cleanup of wastes that pose a risk to 
human health and the environment have not been met.  In addition, ARARs related to management of 
wastes that will remain in place in areas where releases of wastes have occurred have also not been met 
for Alternative IA-1.   

6.3 Long-Term Effectiveness and Performance  
6.3.1 Soil Alternatives 
There are no controls implemented to manage untreated wastes and risks that remain at the areas of 
contamination for Alternative Soil 1, therefore, the criterion for long-term effectiveness and permanence 
is not met.  Excavation of all the contaminated soil in Alternative Soil 4 and excavation and treatment of 
the soil contaminants under Alternatives Soil 2 and Soil 3 provide long-term effectiveness in protecting 
human health and the environment and meet the criterion for long-term effectiveness and permanence 
because contaminants are physically removed from the source area for Alternative Soil 4 and removed 
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and treated in Alternatives Soil 2 and Soil 3.  All of the treated soil is maintained on site in Alternative 
Soil 3 and some is taken off site in Alternative Soil 2.   

Therefore, the removal and treatment of the soil contaminants in Alternatives Soil 4 provides permanent 
long-term effectiveness in protecting human health and the environment and the highest effectiveness and 
permanence because contaminants are physically removed from the source area and treated, which in turn 
reduces the risk.  As a result, this alternative does not require institutional controls, maintenance, or 
monitoring.  Alternative Soil 3 would be next because some soil is taken off site and Alternative Soil 2 
would be third because all the soil is treated and held on site (Table 6-1).   

6.3.2 Indoor Air Alternatives 
Alternative IA-1 does not meet the criteria for long-term effectiveness and performance.  Alternative IA-2 
would be the best alternative because the buildings would be demolished and the indoor air pathway for 
soil vapor exposure would be removed.  Alternative IA-3 would over time remove contaminated soil 
vapor from the subsurface (Table 6-2).   

6.4 Reduction of Toxicity, Mobility, or Volume through Treatment 
6.4.1 Soil Alternatives 
Alternative Soil 1 will not reduce contaminant toxicity, mobility, and volume through treatment because 
no treatment technologies are employed.   

Alternatives Soil 2 and Soil 3 will significantly reduce contaminant toxicity, mobility, and volume 
through treatment.  The treatment technologies used on the soil are irreversible, and this alternative meets 
the statutory preference for treatment.  Alternative Soil 4 does not reduce the toxicity or volume of 
contaminants.  However, under this alternative, toxicity, mobility, and volume at the contaminated area 
are effectively reduced by excavation and off site disposal.  Some portion of the excavated soil may 
receive treatment at the landfill, which would result in a reduction of toxicity and volume.  The disposal 
of the contaminated soil at a facility in this alternative is reversible, and this alternative does not meet the 
statutory preference for treatment.   

For contaminated soil treated by ex-situ stabilization/solidification, and LTTD toxicity is reduced, 
mobility is reduced, and volume is reduced.  In-situ bioventing will reduce the toxicity, mobility and 
volume of the soil treated.  The resulting effects on toxicity, mobility, and volume by the technologies 
mentioned above would vary on an area-by-area basis depending on which treatment is employed for 
Alternatives Soil 2 and Soil 3.   

Alternative Soil 2 will reduce contaminant toxicity, mobility, and volume through treatment in a similar 
amount to Alternative Soil 3 (Table 6-1).   

6.4.2 Indoor Air Alternatives 
Alternative IA-1 does not meet the criterion.  Alternative IA-3 would be the best alternative because 
contaminated soil vapor is collected and treated reducing the toxicity, mobility and volume of 
contaminants in the soil vapor.  Alternative IA-2 would leave the contaminants in place.  Of the two 
Alternative IA-3 would be more compliant with this criteria (Table 6-2).   

6.5 Short-Term Effectiveness  
6.5.1 Soil Alternatives 
Because no remedial action will be taken under Alternative Soil 1, no environmental impacts will occur, 
and no short-term risks to the community or to workers as a result of implementing the action will occur.  
Alternatives Soil 2, Soil 3 and Soil 4 require some level of excavation of contaminated soils, which may 
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temporarily disrupt existing land use.  Alternatives Soil 3 and Soil 4 also require some level of transport 
of contaminated soils, which may potentially expose the community and workers to noise, odors, dust, 
and spills on the roadway.  Controls would be implemented during excavation and transport to minimize 
the potential impacts.  As with covering activities, excavation activities may impact environmentally 
sensitive areas such as wetlands and sensitive habitats.  Appropriate care and mitigation activities will be 
taken to minimize the impact to these areas.   

Alternatives Soil 2, Soil 3, and Soil 4 require some level of temporary storage of contaminated soils in a 
soil management area, which may increase the level of exposure to dust.  Controls would be implemented 
during temporary storage to minimize the potential impacts to the community, workers, and the 
environment.  The distance the excavated soils will travel, and thus the time required and risk during 
transport is least for Alternative Soil 2, greater for Alternative Soil 3, and greatest for Alternative Soil 4, 
which provides for the most transportation off site.  The alternative rankings are presented on Table 6-1.   

6.5.2 Indoor Air Alternatives 
Because no remedial action is necessary, Alternative IA-1 has the least short-term impact on the 
surrounding people and environment.  Alternative IA-2 would only potentially expose workers, the public 
and the environment to contaminants during the demolition of the buildings.  Alternative IA-3 would 
have the potential to expose workers to contaminants in the short-term during system installation, start up 
and shake down.  The alternative rankings are presented in Table 6-2.   

6.6 Implementability  
6.6.1 Soil Alternative 
All alternatives are implementable; all technologies can be constructed and operated; and materials, 
equipment, and vendors are readily available.  There are no impediments to implementing future remedial 
actions for Alternative Soil 1.  For Alternatives Soil 2, and Soil 3, treatment units will be readily 
available, and use of the soil management area would provide adequate capacity for staging, treating, and 
storing waste.  Additional implementation of remedial actions on the treated soil would be possible with 
these alternatives.  The overall implementability of Alternatives Soil 2 and Soil 3 depends on the ultimate 
disposition of the treated soil and the contaminants.  The final disposal/ reuse of the soil will depend on 
the treated soil’s physical and chemical properties and will be subject to regulatory coordination and 
approval.  Administrative coordination (permitting) may be necessary to address any air discharge issues 
associated with treatment.   

For Alternatives Soil 2, Soil 3 and Soil 4, excavation with accompanying equipment is readily 
implementable, technically feasible, and reliable.  Off site disposal required in Alternatives Soil 3 and 
Soil 4 would be subject to potential capacity limitations regarding the amount of waste received at an off 
site landfill at one time. Alternative Soil 2 would not have these limitations.   

Alternatives Soil 4 does not require special equipment or treatment and so is easily implementable.  
Alternative Soil 2 would take place on site and would not require off site disposal and therefore would be 
more easily implemented then Alternative Soil 3.  The alternative rankings are presented on Table 6-1. 

6.6.2 Indoor Air Alternatives 
Because no remedial action is necessary, Alternative IA-1 is the most implementable.  Alternative IA-2 – 
demolition - would be more implementable than IA-3 – SVE.  Building demolition does not require the 
level of engineering, design and specialty equipment that is required for an SVE system.  The alternative 
rankings are presented in Table 6-2.   
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6.7 Cost  
6.7.1 Soil Alternatives 
The estimated costs for implementing Alternatives Soil 1 through Soil 4 are presented in Table 6-3. 
Alternatives Soil 1 through Soil 4 are ranked according to cost in Table 6-1.  Detailed cost calculations 
are presented in Appendix C.   

6.7.2 Air Indoor Alternatives 
The estimated costs for implementing Alternatives IA-1 through IA-3 are presented in Table 6-4. 
Alternatives IA-1 through IA-3 are ranked according to cost in Table 6-2.  Detailed cost calculations are 
presented in Appendix C.   

 



 
TABLE 6-1 
RANKING OF SOIL ALTERNATIVES 
 
Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 
Alternative 

Ranking Criterion 1 Criterion 3 Criterion 4 Criterion 5 Criterion 6 Criterion 7 a 

1b Alternative 4 Alternative 4 Alternative 2 Alternative 1 Alternative 1 Alternative 1 

2 Alternative 3 Alternative 3 Alternative 3 Alternative 4 Alternative 4 Alternative 2 

3 Alternative 2 Alternative 2 Alternative 4 Alternative 2 Alternative 3 Alternative 3 

4 Alternative 1 Alternative 1 Alternative 1 Alternative 3 Alternative 2 Alternative 4 
 
a Criteria 7 is ranked by the Total Cost (50-years – present worth) as presented in Table 6-3. 
b A ranking of one “1” denotes that a particular Alternative most fully meets the corresponding criteria. 
 
Note: Criterion 2 is not reported in this table because all Alternatives comply with ARARs with the exception of Alternative I; therefore the ranking format presented in this table does not 
apply to this particular criteria. 
 
Criterion 1 – Overall Protection of Human Health and the Environment 
Criterion 2 – Compliance with ARARs 
Criterion 3 – Long-Term Effectiveness and Performance 
Criterion 4 – Reduction of Toxicity, Mobility, or Volume through Treatment 
Criterion 5 – Short-Term Effectiveness 
Criterion 6 – Implementability 
Criterion 7 – Cost 
 
Alternative Soil 1 – No-Action 
Alternative Soil 2 – Ex-Situ Treatment/On-Site Backfill 
Alternative Soil 3 – Various Treatment/Disposal Options 
Alternative Soil 4 – Excavation/Off-Site Disposal 
 



 
TABLE 6-2 
RANKING OF INDOOR AIR ALTERNATIVES 
 
Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 
Alternative 

Ranking Criterion 1 Criterion 3 Criterion 4 Criterion 5 Criterion 6 Criterion 7 a 

1b Alternative 2 Alternative 2 Alternative 3 Alternative 1 Alternative 1 Alternative 1 

2 Alternative 3 Alternative 3 Alternative 2 Alternative 3 Alternative 2 Alternative 3 

3 Alternative 1 Alternative 1 Alternative 1 Alternative 2 Alternative 3 Alternative 2 
 
a Criteria 7 is ranked by the Total Cost (50-years – present worth) as presented in Table 6-4. 
b A ranking of one “1” denotes that a particular Alternative most fully meets the corresponding criteria. 
 
Note: Criterion 2 is not reported in this table because all Alternatives comply with ARARs with the exception of Alternative I; therefore the ranking format presented in this table does not 
apply to this particular criteria. 
 
Criterion 1 – Overall Protection of Human Health and the Environment 
Criterion 2 – Compliance with ARARs 
Criterion 3 – Long-Term Effectiveness and Performance 
Criterion 4 – Reduction of Toxicity, Mobility, or Volume through Treatment 
Criterion 5 – Short-Term Effectiveness 
Criterion 6 – Implementability 
Criterion 7 – Cost 
 
Alternative IA-1 – No-Action 
Alternative IA-2– – Building Demolition 
Alternative IA-3 – Soil Vapor Extraction 
 



 
TABLE 6-3 
SUMMARY OF SOIL ALTERNATIVES COST ESTIMATES 
 
Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

Alternatives 
Alternative Soil 1 No-

Action 
($ million) 

Alternative Soil 2 Ex-Situ 
Treatment/On-Site Backfill 

($ million) 

Alternative Soil 3 Various 
Treatment/ Disposal Options

($ million) 

Alternative Soil 4 
Excavation/Off-Site Disposal

($ million) 

Average Annual Outlay Costsa 0 0.22 0.27 0.36 

Total Cost (50 years – straight cost) 0 11.07 13.41 18.10 

Total Cost (50 years – present worth)b 0 11.00 13.35 18.03 

aThe Average Annual Outlay Costs include capital costs. 

bThe present worth over 50 years of annual costs is based on a 7.0 percent discount rate.   
 



 
TABLE 6-4 
SUMMARY OF INDOOR AIR ALTERNATIVES COST ESTIMATES 
 
Feasibility Study 
Stratford Army Engine Plant 
Stratford, Connecticut 
 

Alternatives 
Alternative IA-1  

No-Action 
($ million) 

Alternative IA-2  
Building Demolition 

($ million) 

Alternative IA-3  
Soil Vapor Extraction 

($ million) 

Average Annual Outlay Costsa 0 0.25 0.33 

Total Cost (50 years – straight cost) 0 12.36 16.46 

Total Cost (50 years – present worth)b 0 12.03 6.69 

aThe Average Annual Outlay Costs include capital costs. 

bThe present worth over 50 years of annual costs is based on a 7.0  percent discount rate.    
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Appendix A – Analytical Results 



Appendix A Table 1
CONTAMINANTS EXCEEDING GB PMC IN SOIL 

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units GB PMC
HA-99-07 HA9907001XX 9/23/1999 0.00 - 1.00 1,1,1-Trichloroethane 340 MG/KG 40.0
SB13D1-3 SB13D1-3C 12/14/1998 4.50 - 6.50 1,1,2,2-Tetrachloroethane 21.0 J MG/KG 0.1
SB24B1-1 SB24B1-1B 12/9/1998 2.25 - 4.25 1,1,2,2-Tetrachloroethane 0.590 J MG/KG 0.1
SB31A1-2 SB31A1-2C 12/9/1998 4.67 - 6.67 1,1,2,2-Tetrachloroethane 0.50 J MG/KG 0.1
SB31A1-1 SB31A1-1C 12/9/1998 4.67 - 6.67 1,1,2,2-Tetrachloroethane 0.140 J MG/KG 0.1
HA-99-07 HA9907001XX 9/23/1999 0.00 - 1.00 1,1-Dichloroethane 120 J MG/KG 14.0
HA-99-07 HA9907001XX 9/23/1999 0.00 - 1.00 1,1-Dichloroethene 12.0 J MG/KG 1.4
SB24B1-1 SB24B1-1B 12/9/1998 2.25 - 4.25 1,1-Dichloroethene 3.0 MG/KG 1.4
SB24B1-1 SB24B1-1B 12/9/1998 2.25 - 4.25 1,2-Dichloroethane 0.210 J MG/KG 0.2
HA-99-07 HA9907001XX 9/23/1999 0.00 - 1.00 2-Methylnaphthalene 25.0 J MG/KG 9.8
HA-99-07 HA9907001XX 9/23/1999 0.00 - 1.00 Benzene 3.80 J MG/KG 0.2
SB09A1-3 SB09A1-3B 12/7/1998 2.67 - 4.67 Benzene 2.30 J MG/KG 0.2
SB09A1-4 SB09A1-4A 12/7/1998 0.67 - 2.67 Benzene 0.740 J MG/KG 0.2

SB27E10-1 SB27E10-1C 12/3/1998 4.50 - 6.50 Benzene 0.450 J MG/KG 0.2
SB09A2-1 SB09A2-1C 12/7/1998 3.00 - 5.00 Benzene 0.380 J MG/KG 0.2
SB09C2-1 SB09C2-1B 12/7/1998 2.83 - 4.83 Benzene 0.240 J MG/KG 0.2
SB22A1-1 SB22A1-1A 11/20/1998 0.00 - 2.00 Benzo[a]anthracene 26.60 J MG/KG 1.0
SB22A1-1 SB22A1-1A 12/1/1998 0.00 - 2.00 Benzo[a]anthracene 25.0 J MG/KG 1.0
SB22A1-2 SB22A1-2A 11/20/1998 0.00 - 2.00 Benzo[a]anthracene 20.50 J MG/KG 1.0
SB09B3-1 SB09B3-1C 12/29/1998 4.75 - 6.75 Benzo[a]anthracene 20.0 D MG/KG 1.0
SB22A1-3 SB22A1-3A 11/20/1998 0.00 - 2.00 Benzo[a]anthracene 16.30 J MG/KG 1.0
HA-99-03 HA9903001XX 9/23/1999 0.00 - 1.00 Benzo[a]anthracene 13.0 MG/KG 1.0
SB22A1-3 SB22A1-3A 12/1/1998 0.00 - 2.00 Benzo[a]anthracene 5.440 J MG/KG 1.0
SB29A1-3 SB29A1-3C 12/30/1998 4.58 - 6.58 Benzo[a]anthracene 4.90 MG/KG 1.0
SB29A1-2 SB29A1-2A 12/30/1998 0.83 - 2.83 Benzo[a]anthracene 2.80 MG/KG 1.0
SB29A1-3 SB29A1-3A 12/30/1998 0.58 - 2.58 Benzo[a]anthracene 2.70 MG/KG 1.0
SB22A1-1 SB22A1-1A 11/20/1998 0.00 - 2.00 Benzo[a]pyrene 19.0 J MG/KG 1.0
SB22A1-1 SB22A1-1A 12/1/1998 0.00 - 2.00 Benzo[a]pyrene 17.90 J MG/KG 1.0
SB22A1-2 SB22A1-2A 11/20/1998 0.00 - 2.00 Benzo[a]pyrene 17.0 J MG/KG 1.0
SB09B3-1 SB09B3-1C 12/29/1998 4.75 - 6.75 Benzo[a]pyrene 16.0 D MG/KG 1.0
HA-99-03 HA9903001XX 9/23/1999 0.00 - 1.00 Benzo[a]pyrene 13.0 MG/KG 1.0
SB22A1-3 SB22A1-3A 11/20/1998 0.00 - 2.00 Benzo[a]pyrene 12.50 J MG/KG 1.0
SB22A1-3 SB22A1-3A 12/1/1998 0.00 - 2.00 Benzo[a]pyrene 4.280 J MG/KG 1.0
SB29A1-3 SB29A1-3C 12/30/1998 4.58 - 6.58 Benzo[a]pyrene 3.60 MG/KG 1.0
SB29A1-2 SB29A1-2A 12/30/1998 0.83 - 2.83 Benzo[a]pyrene 2.60 MG/KG 1.0
SB29A1-3 SB29A1-3A 12/30/1998 0.58 - 2.58 Benzo[a]pyrene 2.30 MG/KG 1.0
SB23A1-3 SB23A1-3B 11/30/1998 4.00 - 6.00 Benzo[a]pyrene 1.490 J MG/KG 1.0
SB22A1-1 SB22A1-1A 11/20/1998 0.00 - 2.00 Benzo[b]fluoranthene 35.60 J MG/KG 1.0
SB22A1-3 SB22A1-3A 11/20/1998 0.00 - 2.00 Benzo[b]fluoranthene 24.70 J MG/KG 1.0
SB22A1-2 SB22A1-2A 11/20/1998 0.00 - 2.00 Benzo[b]fluoranthene 23.30 J MG/KG 1.0
SB22A1-1 SB22A1-1A 12/1/1998 0.00 - 2.00 Benzo[b]fluoranthene 21.10 J MG/KG 1.0
SB09B3-1 SB09B3-1C 12/29/1998 4.75 - 6.75 Benzo[b]fluoranthene 15.0 D MG/KG 1.0
HA-99-03 HA9903001XX 9/23/1999 0.00 - 1.00 Benzo[b]fluoranthene 9.90 MG/KG 1.0
SB22A1-3 SB22A1-3A 12/1/1998 0.00 - 2.00 Benzo[b]fluoranthene 5.710 J MG/KG 1.0
SB29A1-3 SB29A1-3C 12/30/1998 4.58 - 6.58 Benzo[b]fluoranthene 3.70 MG/KG 1.0
SB23A1-3 SB23A1-3B 11/30/1998 4.00 - 6.00 Benzo[b]fluoranthene 3.060 MG/KG 1.0
SB29A1-2 SB29A1-2A 12/30/1998 0.83 - 2.83 Benzo[b]fluoranthene 2.70 MG/KG 1.0
SB29A1-3 SB29A1-3A 12/30/1998 0.58 - 2.58 Benzo[b]fluoranthene 2.20 MG/KG 1.0

Interval (ft bgs)
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Appendix A Table 1
CONTAMINANTS EXCEEDING GB PMC IN SOIL 

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units GB PMCInterval (ft bgs)
SB09B3-1 SB09B3-1C 12/29/1998 4.75 - 6.75 Benzo[k]fluoranthene 12.0 D MG/KG 1.0
HA-99-03 HA9903001XX 9/23/1999 0.00 - 1.00 Benzo[k]fluoranthene 12.0 MG/KG 1.0
SB29A1-3 SB29A1-3C 12/30/1998 4.58 - 6.58 Benzo[k]fluoranthene 3.30 MG/KG 1.0
SB29A1-3 SB29A1-3A 12/30/1998 0.58 - 2.58 Benzo[k]fluoranthene 2.80 MG/KG 1.0
SB29A1-2 SB29A1-2A 12/30/1998 0.83 - 2.83 Benzo[k]fluoranthene 2.40 MG/KG 1.0
HA-99-07 HA9907001XX 9/23/1999 0.00 - 1.00 Bis(2-ethylhexyl) phthalate 96.0 MG/KG 11.0
HA-99-03 HA9903001XX 9/23/1999 0.00 - 1.00 Carbazole 4.20 J MG/KG 1.0
SB22A1-1 SB22A1-1A 11/20/1998 0.00 - 2.00 Carbazole 2.930 J MG/KG 1.0
SB22A1-3 SB22A1-3A 11/20/1998 0.00 - 2.00 Carbazole 1.540 J MG/KG 1.0
SB12B3-2 SB12B3-2A 1/6/1999 0.50 - 2.50 Carbon tetrachloride 2.80 MG/KG 1.0
SB22A1-1 SB22A1-1A 11/20/1998 0.00 - 2.00 Chrysene 22.40 J MG/KG 1.0
SB09B3-1 SB09B3-1C 12/29/1998 4.75 - 6.75 Chrysene 22.0 D MG/KG 1.0
SB22A1-1 SB22A1-1A 12/1/1998 0.00 - 2.00 Chrysene 20.70 J MG/KG 1.0
SB22A1-2 SB22A1-2A 11/20/1998 0.00 - 2.00 Chrysene 17.70 J MG/KG 1.0
HA-99-03 HA9903001XX 9/23/1999 0.00 - 1.00 Chrysene 14.0 MG/KG 1.0
SB22A1-3 SB22A1-3A 11/20/1998 0.00 - 2.00 Chrysene 12.80 J MG/KG 1.0
SB29A1-3 SB29A1-3C 12/30/1998 4.58 - 6.58 Chrysene 6.0 MG/KG 1.0
SB22A1-3 SB22A1-3A 12/1/1998 0.00 - 2.00 Chrysene 4.490 J MG/KG 1.0
SB29A1-2 SB29A1-2A 12/30/1998 0.83 - 2.83 Chrysene 3.50 MG/KG 1.0
SB29A1-3 SB29A1-3A 12/30/1998 0.58 - 2.58 Chrysene 3.30 MG/KG 1.0
SB23A1-3 SB23A1-3B 11/30/1998 4.00 - 6.00 Chrysene 1.890 MG/KG 1.0
SB12B3-2 SB12B3-2A 1/6/1999 0.50 - 2.50 Chrysene 1.50 MG/KG 1.0
SB08H1-1 SB08H1-1A 1/4/1999 0.50 - 2.50 Chrysene 1.10 MG/KG 1.0
SB09B3-1 SB09B3-1A 12/29/1998 0.75 - 2.75 Chrysene 1.10 MG/KG 1.0
HA-99-07 HA9907001XX 9/23/1999 0.00 - 1.00 cis-1,2-Dichloroethene 3300 MG/KG 14.0
SB09A1-3 SB09A1-3B 12/7/1998 2.67 - 4.67 cis-1,2-Dichloroethene 86.0 MG/KG 14.0
SB09A2-1 SB09A2-1A 12/7/1998 1.00 - 3.00 cis-1,2-Dichloroethene 46.0 MG/KG 14.0
SB06A3-1 SB06A3-1C 12/16/1998 4.50 - 6.50 cis-1,2-Dichloroethene 33.0 MG/KG 14.0
SB09A2-1 SB09A2-1C 12/7/1998 3.00 - 5.00 cis-1,2-Dichloroethene 32.0 MG/KG 14.0
SB09C1-1 SB09C1-1B 12/7/1998 3.00 - 5.00 cis-1,2-Dichloroethene 20.0 MG/KG 14.0
SB09A1-4 SB09A1-4B 12/7/1998 2.67 - 4.67 cis-1,2-Dichloroethene 16.0 MG/KG 14.0
SB22A1-1 SB22A1-1A 11/20/1998 0.00 - 2.00 Dibenz[ah]anthracene 1.910 J MG/KG 1.0
SB22A1-2 SB22A1-2A 11/20/1998 0.00 - 2.00 Dibenz[ah]anthracene 1.710 J MG/KG 1.0
SB22A1-1 SB22A1-1A 12/1/1998 0.00 - 2.00 Dibenz[ah]anthracene 1.540 J MG/KG 1.0
SB09B3-1 SB09B3-1C 12/29/1998 4.75 - 6.75 Dibenz[ah]anthracene 1.40 MG/KG 1.0
SB22A1-3 SB22A1-3A 11/20/1998 0.00 - 2.00 Dibenz[ah]anthracene 1.320 J MG/KG 1.0
SB09A2-1 SB09A2-1A 12/7/1998 1.00 - 3.00 Dichloromethane 3.0 J MG/KG 1.0
SB09A1-3 SB09A1-3B 12/7/1998 2.67 - 4.67 Ethylbenzene 12.0 MG/KG 10.1
SB09C2-1 SB09C2-1B 12/7/1998 2.83 - 4.83 Ethylbenzene 11.0 MG/KG 10.1
HA-99-03 HA9903001XX 9/23/1999 0.00 - 1.00 Indeno[1,2,3-c,d]pyrene 9.0 MG/KG 1.0
SB22A1-1 SB22A1-1A 11/20/1998 0.00 - 2.00 Indeno[1,2,3-c,d]pyrene 4.750 J MG/KG 1.0
SB22A1-2 SB22A1-2A 11/20/1998 0.00 - 2.00 Indeno[1,2,3-c,d]pyrene 4.140 J MG/KG 1.0
SB22A1-1 SB22A1-1A 12/1/1998 0.00 - 2.00 Indeno[1,2,3-c,d]pyrene 4.010 J MG/KG 1.0
SB22A1-3 SB22A1-3A 11/20/1998 0.00 - 2.00 Indeno[1,2,3-c,d]pyrene 3.450 J MG/KG 1.0
SB09B3-1 SB09B3-1C 12/29/1998 4.75 - 6.75 Indeno[1,2,3-c,d]pyrene 3.20 MG/KG 1.0
SB29A1-3 SB29A1-3C 12/30/1998 4.58 - 6.58 Indeno[1,2,3-c,d]pyrene 1.70 J MG/KG 1.0
SB22A1-3 SB22A1-3A 12/1/1998 0.00 - 2.00 Indeno[1,2,3-c,d]pyrene 1.450 J MG/KG 1.0
SB29A1-2 SB29A1-2A 12/30/1998 0.83 - 2.83 Indeno[1,2,3-c,d]pyrene 1.40 MG/KG 1.0
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Appendix A Table 1
CONTAMINANTS EXCEEDING GB PMC IN SOIL 

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units GB PMCInterval (ft bgs)
SB29A1-3 SB29A1-3A 12/30/1998 0.58 - 2.58 Indeno[1,2,3-c,d]pyrene 1.30 J MG/KG 1.0
SB22A1-1 SB22A1-1A 12/1/1998 0.00 - 2.00 Phenanthrene 47.0 J MG/KG 40.0
SB09B3-1 SB09B3-1C 12/29/1998 4.75 - 6.75 Pyrene 58.0 D MG/KG 40.0
SB22A1-1 SB22A1-1A 12/1/1998 0.00 - 2.00 Pyrene 54.0 J MG/KG 40.0
SB22A1-1 SB22A1-1A 11/20/1998 0.00 - 2.00 Pyrene 48.80 J MG/KG 40.0
HA-99-07 HA9907001XX 9/23/1999 0.00 - 1.00 Tetrachloroethene 1200 MG/KG 1.0
SB09A1-1 SB09A1-1B 12/7/1998 2.50 - 4.50 Tetrachloroethene 21.0 MG/KG 1.0
SB09A2-1 SB09A2-1A 12/7/1998 1.00 - 3.00 Tetrachloroethene 16.0 MG/KG 1.0
SB09A1-2 SB09A1-2A 12/7/1998 0.50 - 2.50 Tetrachloroethene 2.80 MG/KG 1.0
HA-99-07 HA9907001XX 9/23/1999 0.00 - 1.00 Toluene 180.0 J MG/KG 67.0
HA-99-07 HA9907001XX 9/23/1999 0.00 - 1.00 Trichloroethene 560.0 MG/KG 1.0
SB09B8-1 SB09B8-1A 12/7/1998 0.25 - 2.25 Trichloroethene 95.0 MG/KG 1.0
SB09B8-1 SB09B8-1B 12/7/1998 2.25 - 4.25 Trichloroethene 29.0 MG/KG 1.0
SB09A1-1 SB09A1-1B 12/7/1998 2.50 - 4.50 Trichloroethene 25.0 MG/KG 1.0
SB09A2-1 SB09A2-1A 12/7/1998 1.00 - 3.00 Trichloroethene 18.0 MG/KG 1.0
SB13D1-1 SB13D1-1A 12/14/1998 0.50 - 2.50 Trichloroethene 11.0 MG/KG 1.0
SB12B3-2 SB12B3-2A 1/6/1999 0.50 - 2.50 Trichloroethene 6.30 MG/KG 1.0
SB09A1-2 SB09A1-2A 12/7/1998 0.50 - 2.50 Trichloroethene 1.40 MG/KG 1.0
SB09B4-1 SB09B4-1A 12/7/1998 0.25 - 2.25 Trichloroethene 1.40 MG/KG 1.0
SB09A1-2 SB09A1-2B 12/7/1998 2.50 - 4.50 Trichloroethene 1.30 E MG/KG 1.0

BR-3 BR-3-3-5 6/3/1992 3.00 - 5.00 Trichloroethene 1.10 MG/KG 1.0
HA-99-07 HA9907001XX 9/23/1999 0.00 - 1.00 Vinyl Chloride 36.0 J MG/KG 0.4
SB09A1-3 SB09A1-3B 12/7/1998 2.67 - 4.67 Vinyl Chloride 7.70 MG/KG 0.4
SB09A1-3 SB09A1-3A 12/7/1998 0.67 - 2.67 Vinyl Chloride 2.30 MG/KG 0.4
SB09A1-4 SB09A1-4B 12/7/1998 2.67 - 4.67 Vinyl Chloride 2.0 J MG/KG 0.4
SB24B1-1 SB24B1-1B 12/9/1998 2.25 - 4.25 Vinyl Chloride 0.790 J MG/KG 0.4
SB09A1-4 SB09A1-4A 12/7/1998 0.67 - 2.67 Xylenes 91.0 J MG/KG 19.5
SB09A2-1 SB09A2-1C 12/7/1998 3.00 - 5.00 Xylenes 78.0 MG/KG 19.5
SB09A1-3 SB09A1-3B 12/7/1998 2.67 - 4.67 Xylenes 76.0 MG/KG 19.5
SB09C2-1 SB09C2-1B 12/7/1998 2.83 - 4.83 Xylenes 64.0 MG/KG 19.5
SB09C1-1 SB09C1-1B 12/7/1998 3.00 - 5.00 Xylenes 60.0 MG/KG 19.5
SB09A1-4 SB09A1-4B 12/7/1998 2.67 - 4.67 Xylenes 27.0 MG/KG 19.5
HA-99-07 HA9907001XX 9/23/1999 0.00 - 1.00 Xylenes 26.0 J MG/KG 19.5
SB09A1-3 SB09A1-3A 12/7/1998 0.67 - 2.67 Xylenes 22.0 MG/KG 19.5

Notes:
Q = Qualifier
E = Exceeds upper limit of calibration range
J - Estimated value
D = Dilution
GB PMC = GB aquifer pollutant mobility criteria
ft bgs = feet below ground surface
MG/KG = milligram/kilogram
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Appendix A Table 2
CONTAMINANTS EXCEEDING SPLP GB PMC IN SOIL 

Focused Feasbility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units GB PMC
for SPLP

SB22A1-1 SB22A1-1A 11/19/98 0 - 2 Cadmium 0.1120 J MG/L 0.05
SB19A1-3 SB19A1-3A 11/18/98 0 - 2 Cadmium 0.0599 J MG/L 0.05
SB19A1-4 SB19A1-4A 11/19/98 0 - 2 Cadmium 0.0529 J MG/L 0.05
SP-99-05 SP9905000XX 01/11/99 0 - 4 Chromium 1.3 MG/L 0.50
SP-99-09 SP9909000MS 01/09/99 0 - 4 Chromium 1.3 MG/L 0.50
SP-99-09 SP9909000XX 01/09/99 0 - 4 Chromium 0.9 MG/L 0.50
SP-99-11 SP9911000XX 01/05/99 0 - 2 Chromium 25.5 MG/L 0.50
SP-99-12 SP9912000XX 01/12/99 0 - 2 Chromium 1.8 MG/L 0.50
SP-99-14 SP9914007XX 02/07/99 5 - 7 Chromium 2.1 MG/L 0.50

SP-PILOT-01 SPP1A000XXX 01/10/99 2 - 7 Chromium 1.6 MG/L 0.50
SP-PILOT-03 SPP3A000XD 01/10/99 3 - 8 Chromium 2 MG/L 0.50
SP-PILOT-03 SPP3A000XXX 01/10/99 3 - 8 Chromium 2 MG/L 0.50

Notes:
Q = Qualifier
J = Estimated value
GB PMC = GB aquifer pollutant mobility criteria
SPLP = Synthetic precipitation leaching procedure
ft bgs = feet below ground surface

Interval 

MG/L = milligrams per liter

(ft bgs)

Page 1 of 1



Appendix A Table 3
CONTAMINANTS EXCEEDING I/C DEC IN SOIL 

Focused Feasbility Study
Stratford Army Engine Plant
Stratford, Connecticut 

Location Sample ID Sample Date Parameter Result Q Units I/C DEC*
SB13G1-1 SB13G1-1C 12/29/1998 5.00 - 7.00 Arsenic 3550 MG/KG 10.0
SB01A1-1 SB1A1-1C 12/17/1998 4.42 - 6.42 Arsenic 29.4 MG/KG 10.0
SB16A1-1 SB16A1-1A 12/15/1998 0.50 - 2.50 Arsenic 18.2 MG/KG 10.0
SB01A1-2 SB1A1-2C 12/17/1998 4.42 - 6.42 Arsenic 17.1 MG/KG 10.0
SB08C4-1 SB08C4-1A 1/11/1999 0.50 - 2.50 Arsenic 15.6 MG/KG 10.0
SB24A1-1 SB24A1-1A 11/23/1998 0.00 - 2.00 Arsenic 15.2 MG/KG 10.0
SB12B6-2 SB12B6-2A 12/15/1998 0.33 - 1.75 Arsenic 12.9 MG/KG 10.0
SB22A1-1 SB22A1-1A 11/20/1998 0.00 - 2.00 Benzo[a]anthracene 26600 J UG/KG 7.80
SB22A1-1 SB22A1-1A 12/1/1998 0.00 - 2.00 Benzo[a]anthracene 25000 J UG/KG 7.80
SB22A1-2 SB22A1-2A 11/20/1998 0.00 - 2.00 Benzo[a]anthracene 20500 J UG/KG 7.80
SB22A1-3 SB22A1-3A 11/20/1998 0.00 - 2.00 Benzo[a]anthracene 16300 J UG/KG 7.80
SB22A1-1 SB22A1-1A 11/20/1998 0.00 - 2.00 Benzo[a]pyrene 19000 J UG/KG 1.00
SB22A1-1 SB22A1-1A 12/1/1998 0.00 - 2.00 Benzo[a]pyrene 17900 J UG/KG 1.00
SB22A1-2 SB22A1-2A 11/20/1998 0.00 - 2.00 Benzo[a]pyrene 17000 J UG/KG 1.00
SB22A1-3 SB22A1-3A 11/20/1998 0.00 - 2.00 Benzo[a]pyrene 12500 J UG/KG 1.00
SB22A1-3 SB22A1-3A 12/1/1998 0.00 - 2.00 Benzo[a]pyrene 4280 J UG/KG 1.00
SB29A1-3 SB29A1-3C 12/30/1998 4.58 - 6.58 Benzo[a]pyrene 3600 UG/KG 1.00
SB29A1-2 SB29A1-2A 12/30/1998 0.83 - 2.83 Benzo[a]pyrene 2600 UG/KG 1.00
SB29A1-3 SB29A1-3A 12/30/1998 0.58 - 2.58 Benzo[a]pyrene 2300 UG/KG 1.00
SB23A1-3 SB23A1-3B 11/30/1998 4.00 - 6.00 Benzo[a]pyrene 1490 J UG/KG 1.00
SB22A1-1 SB22A1-1A 11/20/1998 0.00 - 2.00 Benzo[b]fluoranthene 35600 J UG/KG 7.80
SB22A1-3 SB22A1-3A 11/20/1998 0.00 - 2.00 Benzo[b]fluoranthene 24700 J UG/KG 7.80
SB22A1-2 SB22A1-2A 11/20/1998 0.00 - 2.00 Benzo[b]fluoranthene 23300 J UG/KG 7.80
SB22A1-1 SB22A1-1A 12/1/1998 0.00 - 2.00 Benzo[b]fluoranthene 21100 J UG/KG 7.80
SB22A1-1 SB22A1-1A 11/20/1998 0.00 - 2.00 Dibenz[ah]anthracene 1910 J UG/KG 1.00
SB22A1-2 SB22A1-2A 11/20/1998 0.00 - 2.00 Dibenz[ah]anthracene 1710 J UG/KG 1.00
SB22A1-1 SB22A1-1A 12/1/1998 0.00 - 2.00 Dibenz[ah]anthracene 1540 J UG/KG 1.00
SB22A1-3 SB22A1-3A 11/20/1998 0.00 - 2.00 Dibenz[ah]anthracene 1320 J UG/KG 1.00
SP-99-11 SP9911000XX 1/5/1999 0.00 - 2.00 Hexavalent Chromium 640 J MG/KG 100
SP-99-11 SP9911006XX 1/6/1999 6.00 - 8.00 Hexavalent Chromium 513 J MG/KG 100
SP-99-14 SP9914002XX 2/7/1999 0.00 - 2.00 Hexavalent Chromium 486 MG/KG 100
SP-99-14 SP9914007XX 2/7/1999 5.00 - 7.00 Hexavalent Chromium 304 MG/KG 100
PZ-99-02 PZ9902027XX 8/18/1999 25.00 - 27.00 Hexavalent Chromium 263 MG/KG 100
PZ-99-02 PZ9902027XD 8/18/1999 25.00 - 27.00 Hexavalent Chromium 256 MG/KG 100
PZ-99-02 PZ9902032XX 8/18/1999 30.00 - 32.00 Hexavalent Chromium 151 J MG/KG 100
SB13J1-1 SB13J1-1A 12/21/1998 0.75 - 2.75 Lead 1150 MG/KG 1000
SB16A1-2 SB16A1-2B 12/15/1998 2.50 - 4.50 Nickel 8052 MG/KG 7500

Notes:
Q =
J =

I/C DEC =
ft. bgs = feet below ground surface

MG/KG =
* = *I/C DEC applies only to soils in area propsoed for commercial redevelopment

Industrial Commercial Direct Exposure Criteria

milligrams per kilogram

Interval (ft bgs)

Qualifier
Estimated value
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Appendix A Table 4
SOIL VAPOR CONCENTRATIONS EXCEEDING I/C VC

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Result Q UNITS Soil Vapor I/C VC*
SVM-04-21 SVM-04-21 4/7/2004 0.5 - 2.5 Trichloroethene 130 PPMV 0.26
SVM-04-06 SVM-04-06 4/6/2004 0.5 - 2.5 Trichloroethene 66 PPMV 0.26
SVM-04-22 SVM-04-22 4/7/2004 0.5 - 2.5 Trichloroethene 38 PPMV 0.26
SVM-04-23 SVM-04-23 4/7/2004 0.5 - 2.5 Trichloroethene 8.6 PPMV 0.26
SVM-04-08 SVM-04-08 4/6/2004 0.5 - 2.5 Trichloroethene 6.5 PPMV 0.26
SVM-04-25 SVM-04-25 4/7/2004 0.5 - 2.5 Trichloroethene 5.4 PPMV 0.26
SVM-04-24 SVM-04-24 4/7/2004 0.5 - 2.5 Trichloroethene 4.2 PPMV 0.26
SVM-04-48 SVM-04-48 4/7/2004 0.5 - 2.5 Trichloroethene 3.8 PPMV 0.26
SVM-04-02 SVM-04-02 4/6/2004 0.5 - 2.5 Trichloroethene 2.7 PPMV 0.26
SVM-04-38 SVM-04-38 4/7/2004 0.5 - 2.5 Trichloroethene 2.5 PPMV 0.26
SVM-04-07 SVM-04-07 4/6/2004 0.5 - 2.5 Trichloroethene 2.2 PPMV 0.26
SVM-04-29 SVM-04-29 4/6/2004 0.5 - 2.5 Trichloroethene 1.9 PPMV 0.26
SVM-04-10 SVM-04-10 4/6/2004 0.5 - 2.5 Trichloroethene 1.1 PPMV 0.26
SVM-04-26 SVM-04-26 4/7/2004 0.5 - 2.5 Trichloroethene 0.97 PPMV 0.26
SVM-04-40 SVM-04-40 4/7/2004 0.5 - 2.5 Trichloroethene 0.96 PPMV 0.26
SVM-04-12 SVM-04-12 4/6/2004 0.5 - 2.5 Trichloroethene 0.87 PPMV 0.26
SVM-04-49 SVM-04-49 4/7/2004 0.5 - 2.5 Trichloroethene 0.7 PPMV 0.26
SVM-04-09 SVM-04-09 4/6/2004 0.5 - 2.5 Trichloroethene 0.67 PPMV 0.26
SVM-04-14 SVM-04-14 4/6/2004 0.5 - 2.5 Trichloroethene 0.61 PPMV 0.26
SVM-04-11 SVM-04-11 4/6/2004 0.5 - 2.5 Trichloroethene 0.58 PPMV 0.26
SVM-04-34 SVM-04-34 4/6/2004 0.5 - 2.5 Trichloroethene 0.44 PPMV 0.26
SVM-04-39 SVM-04-39 4/7/2004 0.5 - 2.5 Trichloroethene 0.42 PPMV 0.26
SVM-04-36 SVM-04-36 4/6/2004 0.5 - 2.5 Trichloroethene 0.41 PPMV 0.26
SVM-04-16 SVM-04-16 4/7/2004 0.5 - 2.5 Trichloroethene 0.37 PPMV 0.26
SVM-04-05 SVM-04-05 4/6/2004 0.5 - 2.5 Trichloroethene 0.34 PPMV 0.26
SVM-04-63 SVM-04-63 4/7/2004 0.5 - 2.5 Trichloroethene 0.32 PPMV 0.26
SVM-04-04 SVM-04-13 4/6/2004 0.5 - 2.5 Trichloroethene 0.3 PPMV 0.26
SVM-04-13 SVM-04-04 4/6/2004 0.5 - 2.5 Trichloroethene 0.3 PPMV 0.26
SVM-04-34 SVM-04-34 4/6/2004 0.5 - 2.5 Tetrachloroethene 1.7 PPMV 1.0
SVM-04-36 SVM-04-36 4/6/2004 0.5 - 2.5 Tetrachloroethene 1.6 PPMV 1.0

Notes:
Q =

I/C VC =
ft bgs =
ppmv =

* =
parts per million by volume
Soil Vapor I/C VC applies only to areas proposed for commercial redevelopment

Interval (ft bgs)

Qualifier
Industrial Commerical Volatilization Criteria
feet below ground surface
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Appendix A Table 5
ORGANIC CONTAMINANTS EXCEEDING SWPC IN SHALLOW GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units SWPC
CP-99-08 CP9908034XX 5/19/1999 32.0 - 34.0 1,1,1-Trichloroethane 280 E MG/L 62.000
WP-99-48 WP9948009XX 3/18/1999 5.0 - 9.0 1,1,1-Trichloroethane 100 MG/L 62.000
CP-99-17 CP9917032XX 5/26/1999 30.0 - 32.0 1,1,1-Trichloroethane 97.0 E MG/L 62.000
CP-99-17 CP99170XXXX 5/26/1999 18.0 - 20.0 1,1,1-Trichloroethane 93.0 E MG/L 62.000
WP-99-48 WP9948019XX 3/18/1999 15.0 - 19.0 1,1,1-Trichloroethane 82.0 MG/L 62.000
CP-99-17 CP9917032XX 5/26/1999 30.0 - 32.0 1,1,2-Trichloroethane 1.70 MG/L 1.260
CP-99-17 CP99170XXXX 5/26/1999 18.0 - 20.0 1,1,2-Trichloroethane 1.60 MG/L 1.260
WP-99-48 WP9948019XX 3/18/1999 15.0 - 19.0 1,1-Dichloroethene 14.0 MG/L 0.096
CP-99-08 CP9908034XX 5/19/1999 32.0 - 34.0 1,1-Dichloroethene 9.0 MG/L 0.096
CP-99-17 CP99170XXXX 5/26/1999 18.0 - 20.0 1,1-Dichloroethene 8.90 E MG/L 0.096
WP-99-48 WP9948009XX 3/18/1999 5.0 - 9.0 1,1-Dichloroethene 8.50 MG/L 0.096
CP-99-17 CP9917032XX 5/26/1999 30.0 - 32.0 1,1-Dichloroethene 8.10 E MG/L 0.096

DP3-2 C-52-05 5/18/1999 32.0 - 35.0 1,1-Dichloroethene 7.80 MG/L 0.096
WP-99-47 WP9947021XX 3/17/1999 17.0 - 21.0 1,1-Dichloroethene 4.80 MG/L 0.096
WC-12S WC-12S-R3 5/16/1995 3.0 - 13.0 1,1-Dichloroethene 4.70 D MG/L 0.096

WP-99-45 WP9945015XX 3/16/1999 11.0 - 15.0 1,1-Dichloroethene 4.50 MG/L 0.096
WP-99-53 WP9953020XX 3/22/1999 16.0 - 20.0 1,1-Dichloroethene 4.40 MG/L 0.096

DP6-3 C-61-02 5/28/1999 5.0 - 8.0 1,1-Dichloroethene 3.90 MG/L 0.096
WP-99-47 WP9947021XX 3/17/1999 17.0 - 21.0 1,1-Dichloroethene 3.90 MG/L 0.096

PZ-8D PZ-8DR2 7/7/1999 24.0 - 34.0 1,1-Dichloroethene 3.70 MG/L 0.096
WP-99-41 WP9941022XX 3/11/1999 18.0 - 22.0 1,1-Dichloroethene 3.70 MG/L 0.096

PZ-8D PZ-8DDL1 11/16/1999 24.0 - 34.0 1,1-Dichloroethene 3.10 MG/L 0.096
WC3-1I WC3-1IDL1 11/17/1999 30.0 - 40.0 1,1-Dichloroethene 2.90 MG/L 0.096
WC3-1I WC3-1IDL2 11/17/1999 30.0 - 40.0 1,1-Dichloroethene 2.80 MG/L 0.096

WP-99-35 WP9935026XX 3/9/1999 22.0 - 26.0 1,1-Dichloroethene 2.50 MG/L 0.096
WP-99-43 WP9943020XX 3/11/1999 16.0 - 20.0 1,1-Dichloroethene 2.40 MG/L 0.096
WP-99-47 WP9947010XX 3/17/1999 6.0 - 10.0 1,1-Dichloroethene 2.20 MG/L 0.096

PZ-8D PZ8D030XX 3/29/1999 24.0 - 34.0 1,1-Dichloroethene 1.90 MG/L 0.096
WP-99-43 WP9943010XX 3/11/1999 6.0 - 10.0 1,1-Dichloroethene 1.50 MG/L 0.096
WP-99-41 WP9941010XX 3/11/1999 6.0 - 10.0 1,1-Dichloroethene 1.40 MG/L 0.096
PZ-99-12I PZ9912I000XX 2/11/1999 16.0 - 21.0 1,1-Dichloroethene 1.20 MG/L 0.096
WP-99-71 WP9971020XX 4/1/1999 16.0 - 20.0 1,1-Dichloroethene 1.20 MG/L 0.096
WC-12S WC-12S 10/26/1992 3.0 - 13.0 1,1-Dichloroethene 1.10 MG/L 0.096

WP-99-37 WP9937020XX 3/9/1999 16.0 - 20.0 1,1-Dichloroethene 1.0 J MG/L 0.096
WC-12S WC-12S 7/8/1999 3.0 - 13.0 1,1-Dichloroethene 0.960 MG/L 0.096
PZ-8D PZ-8D 11/16/1999 24.0 - 34.0 1,1-Dichloroethene 0.960 MG/L 0.096
WC-8S WC-8S-R3 5/16/1995 3.0 - 13.0 1,1-Dichloroethene 0.870 D MG/L 0.096
WC-8S WC-8SDL-R3 5/16/1995 3.0 - 13.0 1,1-Dichloroethene 0.870 D MG/L 0.096

WP-99-70 WP9970030XX 3/31/1999 26.0 - 30.0 1,1-Dichloroethene 0.850 MG/L 0.096
CP-99-06 CP9906030XX 5/9/1999 28.0 - 30.0 1,1-Dichloroethene 0.760 MG/L 0.096

DP3-6 C-53-04 5/19/1999 33.0 - 36.0 1,1-Dichloroethene 0.750 MG/L 0.096
WP-99-69 WP9969030XX 3/31/1999 26.0 - 30.0 1,1-Dichloroethene 0.750 MG/L 0.096

PZ-9D PZ-9D 7/30/1992 27.0 - 37.0 1,1-Dichloroethene 0.740 J MG/L 0.096
WP-99-68 WP9968020XX 3/31/1999 16.0 - 20.0 1,1-Dichloroethene 0.740 MG/L 0.096

WC-4S WC-4S 7/8/1999 3.0 - 13.0 1,1-Dichloroethene 0.730 MG/L 0.096
WC3-1I WC3-1I 11/17/1999 30.0 - 40.0 1,1-Dichloroethene 0.730 MG/L 0.096
WC-12S WC-12S 11/17/1999 3.0 - 13.0 1,1-Dichloroethene 0.70 MG/L 0.096

Interval (ft bgs)
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Appendix A Table 5
ORGANIC CONTAMINANTS EXCEEDING SWPC IN SHALLOW GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
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Location Sample ID Sample Date Parameter Results Q Units SWPCInterval (ft bgs)
WC-12S WC-12SDL1 11/17/1999 3.0 - 13.0 1,1-Dichloroethene 0.660 MG/L 0.096

WP-99-69 WP9969020XX 3/31/1999 16.0 - 20.0 1,1-Dichloroethene 0.640 MG/L 0.096
PZ-8D PZ-8D 7/7/1999 24.0 - 34.0 1,1-Dichloroethene 0.560 MG/L 0.096

WP-99-61 WP9961028XX 3/25/1999 24.0 - 28.0 1,1-Dichloroethene 0.530 MG/L 0.096
WP-99-43 WP9943030XX 3/11/1999 26.0 - 30.0 1,1-Dichloroethene 0.440 MG/L 0.096
WP-99-43 WP9943030XD 3/11/1999 26.0 - 30.0 1,1-Dichloroethene 0.430 MG/L 0.096

DP2-9 C-62-01 6/1/1999 20.0 - 23.0 1,1-Dichloroethene 0.410 MG/L 0.096
WP-99-53 WP9953010XX 3/22/1999 6.0 - 10.0 1,1-Dichloroethene 0.410 MG/L 0.096

PZ-11D PZ-11DDL1 11/12/1999 0.0 - 0.0 1,1-Dichloroethene 0.340 MG/L 0.096
WP-99-69 WP9969010XX 3/31/1999 6.0 - 10.0 1,1-Dichloroethene 0.340 MG/L 0.096

DP2-5 C-56-03 5/21/1999 17.0 - 20.0 1,1-Dichloroethene 0.335 MG/L 0.096
DP2-6 C-57-08 5/24/1999 37.0 - 40.0 1,1-Dichloroethene 0.320 MG/L 0.096

PZ-99-04I PZ9904I000XX 2/11/1999 30.0 - 35.0 1,1-Dichloroethene 0.320 MG/L 0.096
DP3-14 DP3-14 11/4/1999 37.0 - 40.0 1,1-Dichloroethene 0.290 MG/L 0.096
DP3-14 DP3-14A 11/4/1999 37.0 - 40.0 1,1-Dichloroethene 0.290 MG/L 0.096
PZ-11D PZ-11D 11/12/1999 0.0 - 0.0 1,1-Dichloroethene 0.290 MG/L 0.096
WC-6S WC-6S 7/30/1992 3.0 - 13.0 1,1-Dichloroethene 0.280 J MG/L 0.096

WC-10S WC-10S 7/7/1999 3.0 - 13.0 1,1-Dichloroethene 0.280 MG/L 0.096
DP2-6 C-57-08 5/24/1999 27.0 - 30.0 1,1-Dichloroethene 0.270 MG/L 0.096
DP2-5 C-56-01 5/21/1999 37.0 - 40.0 1,1-Dichloroethene 0.265 MG/L 0.096

PZ-11D PZ11D034XD 4/1/1999 24.0 - 34.0 1,1-Dichloroethene 0.260 MG/L 0.096
PZ-11D PZ11D034XX 4/1/1999 24.0 - 34.0 1,1-Dichloroethene 0.260 MG/L 0.096

WP-99-49 WP9949021XX 3/18/1999 17.0 - 21.0 1,1-Dichloroethene 0.250 MG/L 0.096
PZ-11D PZ-11D 5/18/1995 24.0 - 34.0 1,1-Dichloroethene 0.240 JD MG/L 0.096
DP3-4 C-53-09 5/19/1999 30.0 - 33.0 1,1-Dichloroethene 0.240 MG/L 0.096

CP-99-10 CP9910036XX 5/18/1999 34.0 - 36.0 1,1-Dichloroethene 0.240 MG/L 0.096
PZ-11D PZ-11D 7/1/1999 24.0 - 34.0 1,1-Dichloroethene 0.230 MG/L 0.096
DP2-7 C-58-07 5/25/1999 27.0 - 30.0 1,1-Dichloroethene 0.225 MG/L 0.096
DP2-2 DP22-08 5/5/1999 5.0 - 8.0 1,1-Dichloroethene 0.220 MG/L 0.096
DP2-6 C-57-12 5/24/1999 17.0 - 20.0 1,1-Dichloroethene 0.210 MG/L 0.096
DP2-7 C-58-06 5/25/1999 37.0 - 40.0 1,1-Dichloroethene 0.210 MG/L 0.096

WP-99-68 WP9968010XX 3/31/1999 6.0 - 10.0 1,1-Dichloroethene 0.210 MG/L 0.096
WP-99-44 WP9944029XX 3/12/1999 25.0 - 29.0 1,1-Dichloroethene 0.20 MG/L 0.096

DP2-8 C-60-11 5/27/1999 17.0 - 20.0 1,1-Dichloroethene 0.175 MG/L 0.096
DP5-5 C-51-01 5/13/1999 37.0 - 40.0 1,1-Dichloroethene 0.175 MG/L 0.096
DP5-4 C-50-02 5/12/1999 37.0 - 40.0 1,1-Dichloroethene 0.165 MG/L 0.096

WP-99-42 WP9942023XX 3/11/1999 19.0 - 23.0 1,1-Dichloroethene 0.160 MG/L 0.096
WP-99-61 WP9961020XX 3/25/1999 16.0 - 20.0 1,1-Dichloroethene 0.160 MG/L 0.096

DP2-8 C-60-10 5/27/1999 27.0 - 30.0 1,1-Dichloroethene 0.155 MG/L 0.096
PZ-1D PZ-1D 7/6/1999 24.0 - 34.0 1,1-Dichloroethene 0.140 MG/L 0.096

WC-12S WC-12S 7/29/1992 3.0 - 13.0 1,1-Dichloroethene 0.130 MG/L 0.096
PZ-16D PZ-16D 5/16/1995 21.0 - 31.0 1,1-Dichloroethene 0.130 MG/L 0.096
DP6-4 C-63-02 6/2/1999 27.0 - 30.0 1,1-Dichloroethene 0.124 MG/L 0.096

WC2-5I WC2-5I 11/15/1999 30.0 - 40.0 1,1-Dichloroethene 0.120 MG/L 0.096
PZ-1D PZ-1DR2 7/6/1999 24.0 - 34.0 1,1-Dichloroethene 0.110 MG/L 0.096

WP-99-41 WP9941030XX 3/11/1999 26.0 - 30.0 1,1-Dichloroethene 0.110 MG/L 0.096
WP-99-53 WP9953032XX 3/22/1999 28.0 - 32.0 1,1-Dichloroethene 0.110 MG/L 0.096
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WC2-5I WC2-5IDL1 11/15/1999 2.0 - 12.0 1,1-Dichloroethene 0.10 MG/L 0.096
PZ-16D PZ16D028XX 3/29/1999 21.0 - 31.0 1,1-Dichloroethene 0.10 MG/L 0.096
WC-15S WC-15S 7/28/1992 3.0 - 13.0 1,1-Dichloroethene 0.099 MG/L 0.096
WC-4S WC-4S 11/16/1999 3.0 - 13.0 1,1-Dichloroethene 0.099 MG/L 0.096
WC-4S WC-4S 7/29/1992 3.0 - 13.0 PCB 1260 0.002 MG/L 0.001
DP2-1 DP21-07 5/4/1999 4.0 - 7.0 Phenanthrene 0.015 J MG/L 0.000077
MW-3 MW-3 7/31/1992 2.0 - 15.0 Phenanthrene 0.005 J MG/L 0.000077
MW-2 MW-2 10/30/1992 2.0 - 15.0 Phenanthrene 0.003 J MG/L 0.000077
MW-3 MW-3 10/30/1992 2.0 - 15.0 Phenanthrene 0.002 J MG/L 0.000077

WC-2D WC-2D 10/30/1992 24.5 - 34.5 Phenanthrene 0.002 J MG/L 0.000077
WC-5S WC-5S 10/29/1992 3.0 - 13.0 Phenanthrene 0.002 J MG/L 0.000077
MW-2 MW-2 7/30/1992 2.0 - 15.0 Phenanthrene 0.001 J MG/L 0.000077

WC-5S WC-5S 7/31/1992 3.0 - 13.0 Phenanthrene 0.001 J MG/L 0.000077
DP3-2 C-52-04 5/17/1999 5.0 - 8.0 Tetrachloroethene 4.30 MG/L 0.088
DP3-2 C-52-05 5/18/1999 32.0 - 35.0 Tetrachloroethene 2.40 MG/L 0.088

WP-99-45 WP9945015XX 3/16/1999 11.0 - 15.0 Tetrachloroethene 1.90 MG/L 0.088
DP3-4 C-53-09 5/19/1999 30.0 - 33.0 Tetrachloroethene 1.20 MG/L 0.088

WP-99-47 WP9947021XX 3/17/1999 17.0 - 21.0 Tetrachloroethene 1.10 MG/L 0.088
WP-99-37 WP9937020XX 3/9/1999 16.0 - 20.0 Tetrachloroethene 1.0 J MG/L 0.088

PZ-1D PZ-1D 7/6/1999 24.0 - 34.0 Tetrachloroethene 0.850 MG/L 0.088
PZ-1D PZ-1DR2 7/6/1999 24.0 - 34.0 Tetrachloroethene 0.790 MG/L 0.088
DP2-8 C-60-10 5/27/1999 27.0 - 30.0 Tetrachloroethene 0.750 MG/L 0.088

WC-19S WC-19SDL1 11/17/1999 5.0 - 15.0 Tetrachloroethene 0.740 MG/L 0.088
DP3-4 C-53-08 5/18/1999 18.0 - 21.0 Tetrachloroethene 0.710 MG/L 0.088

WP-99-53 WP9953032XX 3/22/1999 28.0 - 32.0 Tetrachloroethene 0.670 MG/L 0.088
PZ-1D PZ-1DDL1 11/15/1999 24.0 - 34.0 Tetrachloroethene 0.660 MG/L 0.088

PZ-13D PZ-13DDL1 11/16/1999 21.5 - 31.5 Tetrachloroethene 0.630 MG/L 0.088
DP3-7 DP3-7 11/1/1999 27.0 - 30.0 Tetrachloroethene 0.60 MG/L 0.088

PZ-13D PZ-13D 7/7/1999 21.5 - 31.5 Tetrachloroethene 0.60 MG/L 0.088
DP3-7 DP3-7B 11/1/1999 27.0 - 30.0 Tetrachloroethene 0.60 MG/L 0.088

WC3-1I WC3-1IDL2 11/17/1999 30.0 - 40.0 Tetrachloroethene 0.60 MG/L 0.088
WC3-1I WC3-1IDL1 11/17/1999 30.0 - 40.0 Tetrachloroethene 0.590 MG/L 0.088
DP2-8 C-60-09 5/27/1999 37.0 - 40.0 Tetrachloroethene 0.585 MG/L 0.088

WP-99-44 WP9944029XX 3/12/1999 25.0 - 29.0 Tetrachloroethene 0.580 MG/L 0.088
DP3-2 C-52-03 5/17/1999 18.0 - 21.0 Tetrachloroethene 0.560 MG/L 0.088

PZ-13D PZ13D032XX 3/30/1999 21.5 - 31.5 Tetrachloroethene 0.490 MG/L 0.088
WP-99-43 WP9943030XD 3/11/1999 26.0 - 30.0 Tetrachloroethene 0.480 MG/L 0.088

DP5-2 C-48-01 5/10/1999 27.0 - 30.0 Tetrachloroethene 0.450 MG/L 0.088
PZ-11D PZ11D034XX 4/1/1999 24.0 - 34.0 Tetrachloroethene 0.430 MG/L 0.088
DP3-6 C-53-04 5/19/1999 33.0 - 36.0 Tetrachloroethene 0.428 MG/L 0.088
DP2-7 C-58-07 5/25/1999 27.0 - 30.0 Tetrachloroethene 0.420 MG/L 0.088

PZ-11D PZ11D034XD 4/1/1999 24.0 - 34.0 Tetrachloroethene 0.420 MG/L 0.088
WP-99-41 WP9941030XX 3/11/1999 26.0 - 30.0 Tetrachloroethene 0.420 MG/L 0.088
WP-99-43 WP9943030XX 3/11/1999 26.0 - 30.0 Tetrachloroethene 0.420 MG/L 0.088

DP5-4 C-50-03 5/12/1999 27.0 - 30.0 Tetrachloroethene 0.410 MG/L 0.088
DP2-4 DP24-25 5/6/1999 22.0 - 25.0 Tetrachloroethene 0.410 MG/L 0.088

WC-19S WC-19S 11/17/1999 5.0 - 15.0 Tetrachloroethene 0.410 MG/L 0.088
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PZ-1D PZ-1D 11/15/1999 24.0 - 34.0 Tetrachloroethene 0.40 MG/L 0.088

WP-99-54 WP9954030XX 3/23/1999 26.0 - 30.0 Tetrachloroethene 0.40 MG/L 0.088
PZ-13D PZ-13D 11/16/1999 21.5 - 31.5 Tetrachloroethene 0.380 MG/L 0.088
PZ-11D PZ-11DDL1 11/12/1999 0.0 - 0.0 Tetrachloroethene 0.370 MG/L 0.088
DP2-8 C-60-11 5/27/1999 17.0 - 20.0 Tetrachloroethene 0.350 MG/L 0.088

WC3-1I WC3-1I 11/17/1999 30.0 - 40.0 Tetrachloroethene 0.340 MG/L 0.088
DP5-7 C-55-07 5/20/1999 37.0 - 40.0 Tetrachloroethene 0.340 MG/L 0.088

PZ-11D PZ-11D 5/18/1995 24.0 - 34.0 Tetrachloroethene 0.330 JD MG/L 0.088
DP2-4 DP24-35 5/6/1999 32.0 - 35.0 Tetrachloroethene 0.330 MG/L 0.088
DP6-2 C-59-07 5/26/1999 37.0 - 40.0 Tetrachloroethene 0.325 MG/L 0.088

PZ-11D PZ-11D 7/1/1999 24.0 - 34.0 Tetrachloroethene 0.320 MG/L 0.088
WP-99-41 WP9941040XX 3/11/1999 36.0 - 40.0 Tetrachloroethene 0.300 MG/L 0.088
WC-19S WC-19SR2 6/29/1999 5.0 - 15.0 Tetrachloroethene 0.290 MG/L 0.088
DP2-7 C-58-06 5/25/1999 37.0 - 40.0 Tetrachloroethene 0.290 MG/L 0.088
DP2-7 C-58-08 5/25/1999 17.0 - 20.0 Tetrachloroethene 0.275 MG/L 0.088
DP3-3 C-53-01 5/18/1999 21.0 - 24.0 Tetrachloroethene 0.275 MG/L 0.088
DP3-9 DP3-9 11/2/1999 17.0 - 20.0 Tetrachloroethene 0.260 MG/L 0.088
DP3-9 DP3-9A 11/2/1999 17.0 - 20.0 Tetrachloroethene 0.260 MG/L 0.088

PZ-11D PZ-11D 11/12/1999 0.0 - 0.0 Tetrachloroethene 0.250 MG/L 0.088
DP5-1 C-47-03 5/7/1999 5.0 - 8.0 Tetrachloroethene 0.244 MG/L 0.088

WC-19S WC-19S 6/29/1999 5.0 - 15.0 Tetrachloroethene 0.220 MG/L 0.088
DP5-9 C-55-14 5/20/1999 37.0 - 40.0 Tetrachloroethene 0.215 MG/L 0.088

WC-13S WC-13S 10/26/1992 3.0 - 13.0 Tetrachloroethene 0.210 MG/L 0.088
WP-99-54 WP9954020XX 3/23/1999 16.0 - 20.0 Tetrachloroethene 0.210 MG/L 0.088

PZ-8D PZ8D030XX 3/29/1999 24.0 - 34.0 Tetrachloroethene 0.190 MG/L 0.088
DP5-8 C-55-01 5/20/1999 37.0 - 40.0 Tetrachloroethene 0.180 MG/L 0.088

WP-99-62 WP9962030XD 3/25/1999 26.0 - 30.0 Tetrachloroethene 0.180 MG/L 0.088
DP3-8 DP3-8 11/2/1999 27.0 - 30.0 Tetrachloroethene 0.170 MG/L 0.088
DP3-8 DP3-8B 11/2/1999 27.0 - 30.0 Tetrachloroethene 0.170 MG/L 0.088
DP2-9 C-62-01 6/1/1999 20.0 - 23.0 Tetrachloroethene 0.165 MG/L 0.088

DP5-10 C-56-07 5/21/1999 37.0 - 40.0 Tetrachloroethene 0.165 MG/L 0.088
DP5-3 C-40-02 5/11/1999 27.0 - 30.0 Tetrachloroethene 0.160 MG/L 0.088
DP3-9 DP3-9 11/2/1999 27.0 - 30.0 Tetrachloroethene 0.150 MG/L 0.088
DP5-5 C-51-01 5/13/1999 37.0 - 40.0 Tetrachloroethene 0.150 MG/L 0.088
DP3-9 DP3-9B 11/2/1999 27.0 - 30.0 Tetrachloroethene 0.150 MG/L 0.088

WP-99-62 WP9962030XX 3/25/1999 26.0 - 30.0 Tetrachloroethene 0.150 MG/L 0.088
DP5-2 C-48-02 5/10/1999 17.0 - 20.0 Tetrachloroethene 0.140 MG/L 0.088

WC3-2I WC3-2IDL1 11/17/1999 30.0 - 40.0 Tetrachloroethene 0.130 MG/L 0.088
WP-99-47 WP9947010XX 3/17/1999 6.0 - 10.0 Tetrachloroethene 0.130 MG/L 0.088
WP-99-62 WP9962020XX 3/25/1999 16.0 - 20.0 Tetrachloroethene 0.130 MG/L 0.088

DP5-7 C-55-08 5/20/1999 27.0 - 30.0 Tetrachloroethene 0.125 MG/L 0.088
WC-15S WC-15S 7/28/1992 3.0 - 13.0 Tetrachloroethene 0.120 MG/L 0.088
WC-19S WC-19S-R2 5/17/1995 5.0 - 15.0 Tetrachloroethene 0.120 J MG/L 0.088

WP-99-09 WP9909029XX 1/27/1999 25.0 - 29.0 Tetrachloroethene 0.120 MG/L 0.088
WC3-2I WC3-2I 11/17/1999 30.0 - 40.0 Tetrachloroethene 0.120 MG/L 0.088
DP5-3 C-40-01 5/11/1999 37.0 - 40.0 Tetrachloroethene 0.120 MG/L 0.088

WP-99-43 WP9943020XX 3/11/1999 16.0 - 20.0 Tetrachloroethene 0.120 MG/L 0.088
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WP-99-43 WP9943040XX 3/11/1999 36.0 - 40.0 Tetrachloroethene 0.120 MG/L 0.088

PZ-8D PZ-8DR2 7/7/1999 24.0 - 34.0 Tetrachloroethene 0.110 J MG/L 0.088
DP3-5 C-53-06 5/18/1999 17.0 - 20.0 Tetrachloroethene 0.110 MG/L 0.088
DP5-1 C-47-01 5/7/1999 28.0 - 31.0 Tetrachloroethene 0.102 MG/L 0.088

WP-99-61 WP9961028XX 3/25/1999 24.0 - 28.0 Tetrachloroethene 0.10 MG/L 0.088
PZ-99-04I PZ9904I000XX 2/11/1999 30.0 - 35.0 Tetrachloroethene 0.093 MG/L 0.088

DP3-8 DP3-8 11/2/1999 17.0 - 20.0 Tetrachloroethene 0.090 MG/L 0.088
DP3-8 DP3-8A 11/2/1999 17.0 - 20.0 Tetrachloroethene 0.090 MG/L 0.088

WP-99-33 WP9933030XX 3/8/1999 26.0 - 30.0 Trichloroethene 830 MG/L 2.340
EW-99-01 EW01090199XX 9/1/1999 20.0 - 40.0 Trichloroethene 400 MG/L 2.340
WP-99-45 WP9945030XX 3/16/1999 26.0 - 30.0 Trichloroethene 264 MG/L 2.340
WP-99-45 WP9945040XX 3/16/1999 36.0 - 40.0 Trichloroethene 246 MG/L 2.340
WP-99-34 WP9934030XX 3/9/1999 26.0 - 30.0 Trichloroethene 220 MG/L 2.340
WP-99-34 WP9934030XX 3/9/1999 26.0 - 30.0 Trichloroethene 170 E MG/L 2.340
WP-99-09 WP9909029XX 1/27/1999 25.0 - 29.0 Trichloroethene 130 H MG/L 2.340
WP-99-08 WP9908030XX 2/9/1999 26.0 - 30.0 Trichloroethene 110 E MG/L 2.340
CP-99-17 CP99170XXXX 5/26/1999 18.0 - 20.0 Trichloroethene 94.0 E MG/L 2.340
CP-99-17 CP9917032XX 5/26/1999 30.0 - 32.0 Trichloroethene 92.0 E MG/L 2.340
WP-99-41 WP9941030XX 3/11/1999 26.0 - 30.0 Trichloroethene 48.0 MG/L 2.340
PZ-99-04I PZ9904I000XX 2/11/1999 30.0 - 35.0 Trichloroethene 45.0 MG/L 2.340

PZ-9D PZ-9D 7/30/1992 27.0 - 37.0 Trichloroethene 31.0 MG/L 2.340
WP-99-34 WP9934040XX 3/9/1999 36.0 - 40.0 Trichloroethene 31.0 MG/L 2.340
WP-99-34 WP99034040XX 3/9/1999 36.0 - 40.0 Trichloroethene 29.0 E MG/L 2.340
WP-99-40 WP9940031XX 3/11/1999 27.0 - 31.0 Trichloroethene 29.0 MG/L 2.340
CP-99-08 CP9908034XX 5/19/1999 32.0 - 34.0 Trichloroethene 28.0 MG/L 2.340
WP-99-72 WP9972034XX 4/1/1999 30.0 - 34.0 Trichloroethene 28.0 MG/L 2.340
WP-99-36 WP9936034XX 3/9/1999 30.0 - 34.0 Trichloroethene 23.0 MG/L 2.340
WP-99-41 WP9941030XX 3/11/1999 26.0 - 30.0 Trichloroethene 23.0 MG/L 2.340
CP-99-10 CP9910029XX 5/18/1999 27.0 - 29.0 Trichloroethene 21.0 E MG/L 2.340
WP-99-37 WP9937030XX 3/9/1999 26.0 - 30.0 Trichloroethene 18.0 MG/L 2.340

DP3-8 DP3-8 11/2/1999 27.0 - 30.0 Trichloroethene 16.0 MG/L 2.340
DP3-8 DP3-8B 11/2/1999 27.0 - 30.0 Trichloroethene 16.0 MG/L 2.340

WP-99-33 WP9933040XX 3/8/1999 36.0 - 40.0 Trichloroethene 12.0 MG/L 2.340
WP-99-35 WP9935026XX 3/9/1999 22.0 - 26.0 Trichloroethene 12.0 MG/L 2.340
WP-99-50 WP9950013XX 3/18/1999 9.0 - 13.0 Trichloroethene 8.40 MG/L 2.340
WP-99-53 WP9953032XX 3/22/1999 28.0 - 32.0 Trichloroethene 7.90 MG/L 2.340
WP-99-41 WP9941040XX 3/11/1999 36.0 - 40.0 Trichloroethene 7.60 MG/L 2.340

DP3-9 DP3-9 11/2/1999 27.0 - 30.0 Trichloroethene 7.0 MG/L 2.340
DP3-9 DP3-9B 11/2/1999 27.0 - 30.0 Trichloroethene 7.0 MG/L 2.340
PZ-8D PZ-8DR2 7/7/1999 24.0 - 34.0 Trichloroethene 6.80 MG/L 2.340
PZ-8D PZ-8DDL1 11/16/1999 24.0 - 34.0 Trichloroethene 5.90 MG/L 2.340

WP-99-45 WP9945015XX 3/16/1999 11.0 - 15.0 Trichloroethene 5.90 MG/L 2.340
WP-99-48 WP9948019XX 3/18/1999 15.0 - 19.0 Trichloroethene 5.90 MG/L 2.340

DP3-11 DP3-11 11/3/1999 37.0 - 40.0 Trichloroethene 5.30 MG/L 2.340
DP3-11 DP3-11C 11/3/1999 37.0 - 40.0 Trichloroethene 5.30 MG/L 2.340

WP-99-38 WP9938026XX 3/10/1999 22.0 - 26.0 Trichloroethene 5.00 MG/L 2.340
WP-99-44 WP9944029XX 3/12/1999 25.0 - 29.0 Trichloroethene 4.90 MG/L 2.340
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Appendix A Table 5
ORGANIC CONTAMINANTS EXCEEDING SWPC IN SHALLOW GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units SWPCInterval (ft bgs)
DP3-9 DP3-9 11/2/1999 17.0 - 20.0 Trichloroethene 4.70 MG/L 2.340
DP3-9 DP3-9A 11/2/1999 17.0 - 20.0 Trichloroethene 4.70 MG/L 2.340

WP-99-63 WP9963030XX 3/26/1999 26.0 - 30.0 Trichloroethene 4.40 MG/L 2.340
DP2-7 C-58-06 5/25/1999 37.0 - 40.0 Trichloroethene 4.10 MG/L 2.340
DP2-7 C-58-07 5/25/1999 27.0 - 30.0 Trichloroethene 3.10 MG/L 2.340

DP3-11 DP3-11 11/3/1999 27.0 - 30.0 Trichloroethene 2.60 MG/L 2.340
DP3-11 DP3-11B 11/3/1999 27.0 - 30.0 Trichloroethene 2.60 MG/L 2.340
DP3-10 DP3-10 11/3/1999 37.0 - 40.0 Trichloroethene 2.50 MG/L 2.340
DP3-10 DP3-10C 11/3/1999 37.0 - 40.0 Trichloroethene 2.50 MG/L 2.340
PZ-1D PZ-1DDL1 11/15/1999 24.0 - 34.0 Trichloroethene 2.50 MG/L 2.340
PZ-8D PZ8D030XX 3/29/1999 24.0 - 34.0 Trichloroethene 2.50 MG/L 2.340

WP-99-69 WP9969030XX 3/31/1999 26.0 - 30.0 Trichloroethene 2.50 MG/L 2.340
PZ-1D PZ-1D 7/6/1999 24.0 - 34.0 Trichloroethene 2.40 MG/L 2.340
DP2-8 C-60-10 5/27/1999 27.0 - 30.0 Trichloroethene 2.40 MG/L 2.340

Notes:
Q= Qualifier
J = Estimated value
E = Exceeds upper limit of calibration range
D = Dilution
SWPC = Surface water protection criteria
ft bgs = feet below ground surface
mg/L = Milligrams per liter
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Appendix A Table 6 
ORGANIC CONTAMINANTS EXCEEDING I/C VC IN SHALLOW GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units I/C VC
CP-99-08 CP9908034XX 5/19/1999 32.0 - 34.0 1,1,1-Trichloroethane 280 E MG/L 50.0
WP-99-48 WP9948009XX 3/18/1999 5.0 - 9.0 1,1,1-Trichloroethane 100 MG/L 50.0
CP-99-17 CP9917032XX 5/26/1999 30.0 - 32.0 1,1,1-Trichloroethane 97.0 E MG/L 50.0
CP-99-17 CP99170XXXX 5/26/1999 18.0 - 20.0 1,1,1-Trichloroethane 93.0 E MG/L 50.0
WP-99-48 WP9948019XX 3/18/1999 15.0 - 19.0 1,1,1-Trichloroethane 82.0 MG/L 50.0
WP-99-48 WP9948019XX 3/18/1999 15.0 - 19.0 1,1-Dichloroethene 14.0 MG/L 0.006
CP-99-08 CP9908034XX 5/19/1999 32.0 - 34.0 1,1-Dichloroethene 9.00 MG/L 0.006
CP-99-17 CP99170XXXX 5/26/1999 18.0 - 20.0 1,1-Dichloroethene 8.90 E MG/L 0.006
WP-99-48 WP9948009XX 3/18/1999 5.0 - 9.0 1,1-Dichloroethene 8.50 MG/L 0.006
CP-99-17 CP9917032XX 5/26/1999 30.0 - 32.0 1,1-Dichloroethene 8.10 E MG/L 0.006

DP3-2 C-52-05 5/18/1999 32.0 - 35.0 1,1-Dichloroethene 7.80 MG/L 0.006
WP-99-47 WP9947021XX 3/17/1999 17.0 - 21.0 1,1-Dichloroethene 4.80 MG/L 0.006
WC-12S WC-12S-R3 5/16/1995 3.0 - 13.0 1,1-Dichloroethene 4.70 D MG/L 0.006

WP-99-47 WP9947021XX 3/17/1999 17.0 - 21.0 1,1-Dichloroethene 3.90 MG/L 0.006
DP6-3 C-61-02 5/28/1999 5.0 - 8.0 1,1-Dichloroethene 3.90 MG/L 0.006

WP-99-41 WP9941022XX 3/11/1999 18.0 - 22.0 1,1-Dichloroethene 3.70 MG/L 0.006
WC3-1I WC3-1IDL1 11/17/1999 30.0 - 40.0 1,1-Dichloroethene 2.90 MG/L 0.006
WC3-1I WC3-1IDL2 11/17/1999 30.0 - 40.0 1,1-Dichloroethene 2.80 MG/L 0.006

WP-99-35 WP9935026XX 3/9/1999 22.0 - 26.0 1,1-Dichloroethene 2.50 MG/L 0.006
WP-99-43 WP9943020XX 3/11/1999 16.0 - 20.0 1,1-Dichloroethene 2.40 MG/L 0.006
WP-99-47 WP9947010XX 3/17/1999 6.0 - 10.0 1,1-Dichloroethene 2.20 MG/L 0.006
WP-99-43 WP9943010XX 3/11/1999 6.0 - 10.0 1,1-Dichloroethene 1.50 MG/L 0.006
WP-99-41 WP9941010XX 3/11/1999 6.0 - 10.0 1,1-Dichloroethene 1.40 MG/L 0.006
PZ-99-12I PZ9912I000XX 2/11/1999 16.0 - 21.0 1,1-Dichloroethene 1.20 MG/L 0.006
WP-99-71 WP9971020XX 4/1/1999 16.0 - 20.0 1,1-Dichloroethene 1.20 MG/L 0.006
WC-12S WC-12S 10/26/1992 3.0 - 13.0 1,1-Dichloroethene 1.10 MG/L 0.006

WP-99-37 WP9937020XX 3/9/1999 16.0 - 20.0 1,1-Dichloroethene 1.00 J MG/L 0.006
WC-12S WC-12S 7/8/1999 3.0 - 13.0 1,1-Dichloroethene 0.960 MG/L 0.006

WP-99-70 WP9970030XX 3/31/1999 26.0 - 30.0 1,1-Dichloroethene 0.850 MG/L 0.006
CP-99-06 CP9906030XX 5/9/1999 28.0 - 30.0 1,1-Dichloroethene 0.760 MG/L 0.006
WP-99-69 WP9969030XX 3/31/1999 26.0 - 30.0 1,1-Dichloroethene 0.750 MG/L 0.006

DP3-6 C-53-04 5/19/1999 33.0 - 36.0 1,1-Dichloroethene 0.750 MG/L 0.006
PZ-9D PZ-9D 7/30/1992 27.0 - 37.0 1,1-Dichloroethene 0.740 J MG/L 0.006

WP-99-68 WP9968020XX 3/31/1999 16.0 - 20.0 1,1-Dichloroethene 0.740 MG/L 0.006
WC3-1I WC3-1I 11/17/1999 30.0 - 40.0 1,1-Dichloroethene 0.730 MG/L 0.006
WC-12S WC-12S 11/17/1999 3.0 - 13.0 1,1-Dichloroethene 0.700 MG/L 0.006
WC-12S WC-12SDL1 11/17/1999 3.0 - 13.0 1,1-Dichloroethene 0.660 MG/L 0.006

WP-99-69 WP9969020XX 3/31/1999 16.0 - 20.0 1,1-Dichloroethene 0.640 MG/L 0.006
WP-99-61 WP9961028XX 3/25/1999 24.0 - 28.0 1,1-Dichloroethene 0.530 MG/L 0.006
WP-99-43 WP9943030XX 3/11/1999 26.0 - 30.0 1,1-Dichloroethene 0.440 MG/L 0.006
WP-99-43 WP9943030XD 3/11/1999 26.0 - 30.0 1,1-Dichloroethene 0.430 MG/L 0.006
WP-99-69 WP9969010XX 3/31/1999 6.0 - 10.0 1,1-Dichloroethene 0.340 MG/L 0.006
PZ-11D PZ-11DDL1 11/12/1999 0.0 - 0.0 1,1-Dichloroethene 0.340 MG/L 0.006
DP2-5 C-56-03 5/21/1999 17.0 - 20.0 1,1-Dichloroethene 0.335 MG/L 0.006

PZ-99-04I PZ9904I000XX 2/11/1999 30.0 - 35.0 1,1-Dichloroethene 0.320 MG/L 0.006
DP3-14 DP3-14A 11/4/1999 37.0 - 40.0 1,1-Dichloroethene 0.290 MG/L 0.006
DP3-14 DP3-14 11/4/1999 37.0 - 40.0 1,1-Dichloroethene 0.290 MG/L 0.006
PZ-11D PZ-11D 11/12/1999 0.0 - 0.0 1,1-Dichloroethene 0.290 MG/L 0.006
WC-10S WC-10S 7/7/1999 3.0 - 13.0 1,1-Dichloroethene 0.280 MG/L 0.006
DP2-5 C-56-01 5/21/1999 37.0 - 40.0 1,1-Dichloroethene 0.265 MG/L 0.006

PZ-11D PZ11D034XD 4/1/1999 24.0 - 34.0 1,1-Dichloroethene 0.260 MG/L 0.006
PZ-11D PZ11D034XX 4/1/1999 24.0 - 34.0 1,1-Dichloroethene 0.260 MG/L 0.006

WP-99-49 WP9949021XX 3/18/1999 17.0 - 21.0 1,1-Dichloroethene 0.250 MG/L 0.006
CP-99-10 CP9910036XX 5/18/1999 34.0 - 36.0 1,1-Dichloroethene 0.240 MG/L 0.006

Interval (ft bgs)
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Appendix A Table 6 
ORGANIC CONTAMINANTS EXCEEDING I/C VC IN SHALLOW GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units I/C VCInterval (ft bgs)
PZ-11D PZ-11D 5/18/1995 24.0 - 34.0 1,1-Dichloroethene 0.240 JD MG/L 0.006
DP3-4 C-53-09 5/19/1999 30.0 - 33.0 1,1-Dichloroethene 0.240 MG/L 0.006

PZ-11D PZ-11D 7/1/1999 24.0 - 34.0 1,1-Dichloroethene 0.230 MG/L 0.006
WP-99-68 WP9968010XX 3/31/1999 6.0 - 10.0 1,1-Dichloroethene 0.210 MG/L 0.006
WP-99-44 WP9944029XX 3/12/1999 25.0 - 29.0 1,1-Dichloroethene 0.200 MG/L 0.006

DP5-5 C-51-01 5/13/1999 37.0 - 40.0 1,1-Dichloroethene 0.175 MG/L 0.006
DP5-4 C-50-02 5/12/1999 37.0 - 40.0 1,1-Dichloroethene 0.165 MG/L 0.006

WP-99-42 WP9942023XX 3/11/1999 19.0 - 23.0 1,1-Dichloroethene 0.160 MG/L 0.006
WP-99-61 WP9961020XX 3/25/1999 16.0 - 20.0 1,1-Dichloroethene 0.160 MG/L 0.006
PZ-16D PZ-16D 5/16/1995 21.0 - 31.0 1,1-Dichloroethene 0.130 MG/L 0.006
WC-12S WC-12S 7/29/1992 3.0 - 13.0 1,1-Dichloroethene 0.130 MG/L 0.006
DP6-4 C-63-02 6/2/1999 27.0 - 30.0 1,1-Dichloroethene 0.124 MG/L 0.006

WC-19D1 WC-19D1-R1 2/21/1995 30.0 - 50.0 1,1-Dichloroethene 0.120 MG/L 0.006
WP-99-41 WP9941030XX 3/11/1999 26.0 - 30.0 1,1-Dichloroethene 0.110 MG/L 0.006
PZ-16D PZ16D028XX 3/29/1999 21.0 - 31.0 1,1-Dichloroethene 0.100 MG/L 0.006
WC-15S WC-15S 7/28/1992 3.0 - 13.0 1,1-Dichloroethene 0.099 MG/L 0.006
DP6-4 C-63-03 6/2/1999 17.0 - 20.0 1,1-Dichloroethene 0.088 MG/L 0.006

CP-99-09 CP9909035XX 5/9/1999 33.0 - 35.0 1,1-Dichloroethene 0.074 E MG/L 0.006
PZ-16D PZ-16D 7/1/1999 21.0 - 31.0 1,1-Dichloroethene 0.073 MG/L 0.006
PZ-16D PZ-16DR2 7/1/1999 21.0 - 31.0 1,1-Dichloroethene 0.065 MG/L 0.006

WP-99-41 WP9941040XX 3/11/1999 36.0 - 40.0 1,1-Dichloroethene 0.065 MG/L 0.006
DP2-5 C-56-04 5/21/1999 5.0 - 8.0 1,1-Dichloroethene 0.065 MG/L 0.006

WC-18D1 WC-18D1-R1 2/21/1995 30.0 - 50.0 1,1-Dichloroethene 0.062 MG/L 0.006
CP-99-10 CP9910029XX 5/18/1999 27.0 - 29.0 1,1-Dichloroethene 0.060 MG/L 0.006
PZ-17D PZ-17D 7/2/1999 22.0 - 32.0 1,1-Dichloroethene 0.060 MG/L 0.006

WC-18D1 WC-18D1-R2 5/17/1995 30.0 - 50.0 1,1-Dichloroethene 0.059 MG/L 0.006
WC5-1S WC5-1S 7/6/1999 1.5 - 11.5 1,1-Dichloroethene 0.057 MG/L 0.006
WC5-1S WC5-1SR2 7/6/1999 1.5 - 11.5 1,1-Dichloroethene 0.057 MG/L 0.006
DP6-4 C-63-01 6/2/1999 37.0 - 40.0 1,1-Dichloroethene 0.055 MG/L 0.006
DP3-5 C-53-06 5/18/1999 17.0 - 20.0 1,1-Dichloroethene 0.050 MG/L 0.006

WC-10S WC-10SDL1 11/16/1999 3.0 - 13.0 1,1-Dichloroethene 0.049 MG/L 0.006
WC-10S WC-10S 11/16/1999 3.0 - 13.0 1,1-Dichloroethene 0.047 MG/L 0.006
PZ-17D PZ-17DR2 7/2/1999 22.0 - 32.0 1,1-Dichloroethene 0.045 MG/L 0.006
PZ-9D PZ-9D 11/8/1999 27.0 - 37.0 1,1-Dichloroethene 0.044 MG/L 0.006
PZ-9D PZ-9D-R3 5/16/1995 27.0 - 37.0 1,1-Dichloroethene 0.042 MG/L 0.006
DP3-2 C-52-03 5/17/1999 18.0 - 21.0 1,1-Dichloroethene 0.040 MG/L 0.006
DP3-8 DP3-8B 11/2/1999 27.0 - 30.0 1,1-Dichloroethene 0.040 MG/L 0.006
DP3-8 DP3-8 11/2/1999 27.0 - 30.0 1,1-Dichloroethene 0.040 MG/L 0.006

WC-15S WC-15S 10/27/1992 3.0 - 13.0 1,1-Dichloroethene 0.038 MG/L 0.006
PZ-16D PZ-16D 11/11/1999 21.0 - 31.0 1,1-Dichloroethene 0.038 MG/L 0.006
WC2-4I WC2-4IDL1 11/15/1999 25.0 - 35.0 1,1-Dichloroethene 0.038 MG/L 0.006
DP3-9 DP3-9B 11/2/1999 27.0 - 30.0 1,1-Dichloroethene 0.036 MG/L 0.006
DP3-9 DP3-9 11/2/1999 27.0 - 30.0 1,1-Dichloroethene 0.036 MG/L 0.006
DP6-3 C-60-03 5/27/1999 37.0 - 40.0 1,1-Dichloroethene 0.035 MG/L 0.006

PZ-16D PZ-16DDL1 11/11/1999 21.0 - 31.0 1,1-Dichloroethene 0.035 MG/L 0.006
WC2-4I WC2-4I 11/15/1999 25.0 - 35.0 1,1-Dichloroethene 0.034 MG/L 0.006
DP5-2 C-48-01 5/10/1999 27.0 - 30.0 1,1-Dichloroethene 0.034 MG/L 0.006

DP3-11 DP3-11C 11/3/1999 37.0 - 40.0 1,1-Dichloroethene 0.031 MG/L 0.006
DP3-11 DP3-11 11/3/1999 37.0 - 40.0 1,1-Dichloroethene 0.031 MG/L 0.006
PZ-17D PZ-17D 11/9/1999 22.0 - 32.0 1,1-Dichloroethene 0.031 MG/L 0.006

WC-19D1 WC-19D1-R2 5/17/1995 30.0 - 50.0 1,1-Dichloroethene 0.029 J MG/L 0.006
DP2-5 C-56-02 5/21/1999 27.0 - 30.0 1,1-Dichloroethene 0.029 MG/L 0.006

PZ-17D PZ-17DDL1 11/9/1999 22.0 - 32.0 1,1-Dichloroethene 0.029 MG/L 0.006
DP6-2 C-59-07 5/26/1999 37.0 - 40.0 1,1-Dichloroethene 0.028 MG/L 0.006
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Appendix A Table 6 
ORGANIC CONTAMINANTS EXCEEDING I/C VC IN SHALLOW GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units I/C VCInterval (ft bgs)
DP6-3 C-60-05 5/27/1999 17.0 - 20.0 1,1-Dichloroethene 0.027 MG/L 0.006

PZ-17D PZ-17DDL2 11/9/1999 22.0 - 32.0 1,1-Dichloroethene 0.027 MG/L 0.006
PZ-13D PZ-13D 11/16/1999 21.5 - 31.5 1,1-Dichloroethene 0.026 MG/L 0.006

PZ-99-07 PZ071118991700 11/18/1999 25.0 - 35.0 1,1-Dichloroethene 0.025 MG/L 0.006
WC-21D1 WC-21D1-R2 5/18/1995 30.0 - 50.0 1,1-Dichloroethene 0.025 MG/L 0.006

DP5-4 C-50-03 5/12/1999 27.0 - 30.0 1,1-Dichloroethene 0.025 MG/L 0.006
DP5-7 C-55-07 5/20/1999 37.0 - 40.0 1,1-Dichloroethene 0.025 MG/L 0.006
PZ-9D PZ-9D 7/1/1999 27.0 - 37.0 1,1-Dichloroethene 0.024 J MG/L 0.006
WC3-2I WC3-2I 11/17/1999 30.0 - 40.0 1,1-Dichloroethene 0.024 MG/L 0.006
ECD-4 ECD-4 7/30/1992 8.0 - 18.0 1,1-Dichloroethene 0.023 MG/L 0.006
DP3-7 DP3-7B 11/1/1999 27.0 - 30.0 1,1-Dichloroethene 0.023 MG/L 0.006
DP3-7 DP3-7 11/1/1999 27.0 - 30.0 1,1-Dichloroethene 0.023 MG/L 0.006

WC-10S WC-10S-R3 5/15/1995 3.0 - 13.0 1,1-Dichloroethene 0.021 MG/L 0.006
WC-19D1 WC-19D1 6/30/1999 30.0 - 50.0 1,1-Dichloroethene 0.020 J MG/L 0.006
DP3-11 DP3-11B 11/3/1999 27.0 - 30.0 1,1-Dichloroethene 0.020 MG/L 0.006
DP3-11 DP3-11 11/3/1999 27.0 - 30.0 1,1-Dichloroethene 0.020 MG/L 0.006

WC-19D1 WC-19D1DL1 11/17/1999 30.0 - 50.0 1,1-Dichloroethene 0.020 J MG/L 0.006
WC3-2I WC3-2IDL1 11/17/1999 30.0 - 40.0 1,1-Dichloroethene 0.020 MG/L 0.006

WC-21D1 WC-21D1-R1 2/21/1995 30.0 - 50.0 1,1-Dichloroethene 0.019 MG/L 0.006
WC-19D1 WC-19D1 11/17/1999 30.0 - 50.0 1,1-Dichloroethene 0.019 MG/L 0.006
WP-99-08 WP9908012XX 2/9/1999 8.0 - 12.0 1,1-Dichloroethene 0.017 H MG/L 0.006
WC-21D1 WC-21D1 11/10/1999 30.0 - 50.0 1,1-Dichloroethene 0.017 MG/L 0.006

DP3-6 C-53-06 5/19/1999 23.0 - 26.0 1,1-Dichloroethene 0.016 MG/L 0.006
DP5-3 C-40-01 5/11/1999 37.0 - 40.0 1,1-Dichloroethene 0.016 MG/L 0.006

PZ-13D PZ-13D 7/7/1999 21.5 - 31.5 1,1-Dichloroethene 0.015 J MG/L 0.006
DP5-8 C-55-01 5/20/1999 37.0 - 40.0 1,1-Dichloroethene 0.015 MG/L 0.006
DP3-4 C-53-08 5/18/1999 18.0 - 21.0 1,1-Dichloroethene 0.014 MG/L 0.006

WC-21D1 WC-21D1DL1 11/10/1999 30.0 - 50.0 1,1-Dichloroethene 0.014 J MG/L 0.006
CP-99-04 CP9904034XX 5/7/1999 32.0 - 34.0 1,1-Dichloroethene 0.013 MG/L 0.006

ECD-4 ECD-4 10/28/1992 8.0 - 18.0 1,1-Dichloroethene 0.012 MG/L 0.006
DP6-4 C-63-04 6/2/1999 5.0 - 8.0 1,1-Dichloroethene 0.012 MG/L 0.006

CP-99-09 CP9909011XX 5/9/1999 9.0 - 11.0 1,1-Dichloroethene 0.011 MG/L 0.006
WC-14S WC-14S 7/28/1992 3.0 - 13.0 1,1-Dichloroethene 0.011 MG/L 0.006
DP3-10 DP3-10C 11/3/1999 37.0 - 40.0 1,1-Dichloroethene 0.011 MG/L 0.006
DP3-10 DP3-10 11/3/1999 37.0 - 40.0 1,1-Dichloroethene 0.011 MG/L 0.006
WC-19S WC-19S 11/17/1999 5.0 - 15.0 1,1-Dichloroethene 0.011 MG/L 0.006
WC-19S WC-19SDL1 11/17/1999 5.0 - 15.0 1,1-Dichloroethene 0.011 J MG/L 0.006
PZ-17D PZ-17D 5/16/1995 22.0 - 32.0 1,1-Dichloroethene 0.010 MG/L 0.006
WC-19S WC-19S-R2 5/17/1995 5.0 - 15.0 1,1-Dichloroethene 0.010 J MG/L 0.006
WC-10S WC-10S 10/26/1992 3.0 - 13.0 1,1-Dichloroethene 0.009 MG/L 0.006
DP5-11 C-63-07 6/1/1999 37.0 - 40.0 1,1-Dichloroethene 0.009 MG/L 0.006
DP6-1 C-59-03 5/26/1999 17.0 - 20.0 1,1-Dichloroethene 0.009 MG/L 0.006

CP-99-02 CP9902020XX 5/6/1999 18.0 - 20.0 1,1-Dichloroethene 0.008 MG/L 0.006
PZ-99-01I PZ9901I000XX 2/11/1999 14.0 - 19.0 1,1-Dichloroethene 0.008 MG/L 0.006
DP3-10 DP3-10B 11/3/1999 27.0 - 30.0 1,1-Dichloroethene 0.007 MG/L 0.006
DP3-10 DP3-10 11/3/1999 27.0 - 30.0 1,1-Dichloroethene 0.007 MG/L 0.006
DP5-9 C-55-14 5/20/1999 37.0 - 40.0 1,1-Dichloroethene 0.007 MG/L 0.006

WC-19S WC-19SR2 6/29/1999 5.0 - 15.0 1,1-Dichloroethene 0.007 J MG/L 0.006
DP3-2 C-52-05 5/18/1999 32.0 - 35.0 1,2-Dichloroethane 0.400 MG/L 0.090

WC3-1I WC3-1IDL1 11/17/1999 30.0 - 40.0 1,2-Dichloroethane 0.160 MG/L 0.090
WC3-1I WC3-1I 11/17/1999 30.0 - 40.0 1,2-Dichloroethane 0.150 MG/L 0.090
WC3-1I WC3-1IDL2 11/17/1999 30.0 - 40.0 1,2-Dichloroethane 0.150 MG/L 0.090

WP-99-34 WP9934030XX 3/9/1999 26.0 - 30.0 2-Butanone 78.0 MG/L 50.0
DP3-2 C-52-04 5/17/1999 5.0 - 8.0 Tetrachloroethene 4.30 MG/L 3.82
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WP-99-33 WP9933030XX 3/8/1999 26.0 - 30.0 Trichloroethene 830 MG/L 0.540
EW-99-01 EW01090199XX 9/1/1999 20.0 - 40.0 Trichloroethene 400 MG/L 0.540
PZ-99-01B PZ1B1207991630 12/7/1999 30.0 - 35.0 Trichloroethene 370 MG/L 0.540
PZ-99-01B PZ1B1220991520 12/20/1999 30.0 - 35.0 Trichloroethene 370 MG/L 0.540
PZ-99-07 PZ071201991730 12/1/1999 25.0 - 35.0 Trichloroethene 260 MG/L 0.540
PZ-99-06 PZ060122000800 1/22/2000 25.0 - 35.0 Trichloroethene 240 MG/L 0.540
WP-99-34 WP9934030XX 3/9/1999 26.0 - 30.0 Trichloroethene 220 MG/L 0.540
IW-99-04 IW040619001407 6/19/2000 25.0 - 35.0 Trichloroethene 190 E MG/L 0.540
IW-99-04 IW040809001417 8/9/2000 25.0 - 35.0 Trichloroethene 190 MG/L 0.540

PZ-99-01B PZ1B0809001440 8/9/2000 30.0 - 35.0 Trichloroethene 180 MG/L 0.540
PZ-99-05 PZ051202991430 12/2/1999 25.0 - 35.0 Trichloroethene 170 MG/L 0.540
PZ-99-06 PZ061201991230D 12/1/1999 25.0 - 35.0 Trichloroethene 170 MG/L 0.540
WP-99-34 WP9934030XX 3/9/1999 26.0 - 30.0 Trichloroethene 170 E MG/L 0.540
PZ-99-06 PZ060509001527 5/9/2000 25.0 - 35.0 Trichloroethene 170 E MG/L 0.540
IW-99-04 IW040619001407 6/19/2000 25.0 - 35.0 Trichloroethene 160 D MG/L 0.540
PZ-99-06 PZ061201991230 12/1/1999 25.0 - 35.0 Trichloroethene 150 MG/L 0.540

PZ-99-01B PZ1B0309001603 3/9/2000 30.0 - 35.0 Trichloroethene 150 E MG/L 0.540
PZ-99-01B PZ1B0509001651 5/9/2000 30.0 - 35.0 Trichloroethene 150 E MG/L 0.540
IW-99-04 IW040510001400 5/10/2000 25.0 - 35.0 Trichloroethene 150 E MG/L 0.540

PZ-99-01B PZ1B0208001430 2/8/2000 30.0 - 35.0 Trichloroethene 140 MG/L 0.540
PZ-99-06 PZ060509001527 5/9/2000 25.0 - 35.0 Trichloroethene 140 D MG/L 0.540
PZ-99-05 PZ050809001625 8/9/2000 25.0 - 35.0 Trichloroethene 140 MG/L 0.540
EW-99-03 EW031202991100 12/2/1999 27.8 - 37.8 Trichloroethene 130 MG/L 0.540
WP-99-09 WP9909029XX 1/27/1999 25.0 - 29.0 Trichloroethene 130 H MG/L 0.540
PZ-99-01B PZ1B0309001603 3/9/2000 30.0 - 35.0 Trichloroethene 130 D MG/L 0.540
IW-99-04 IW040510001400 5/10/2000 25.0 - 35.0 Trichloroethene 130 D MG/L 0.540
EW-99-03 EW031205991030 12/5/1999 27.8 - 37.8 Trichloroethene 120 J MG/L 0.540
PZ-99-01B PZ1B0509001651 5/9/2000 30.0 - 35.0 Trichloroethene 120 D MG/L 0.540
PZ-99-01B PZ1B0509001651 5/9/2000 30.0 - 35.0 Trichloroethene 120 D MG/L 0.540
PZ-99-06 PZ060619001455 6/19/2000 25.0 - 35.0 Trichloroethene 120 E MG/L 0.540
WP-99-08 WP9908030XX 2/9/1999 26.0 - 30.0 Trichloroethene 110 H MG/L 0.540
PZ-99-05 PZ050619001414 6/19/2000 25.0 - 35.0 Trichloroethene 100 E MG/L 0.540
PZ-99-06 PZ060131000800 1/31/2000 25.0 - 35.0 Trichloroethene 96.0 MG/L 0.540
PZ-99-06 PZ060619001455 6/19/2000 25.0 - 35.0 Trichloroethene 96.0 D MG/L 0.540
CP-99-17 CP99170XXXX 5/26/1999 18.0 - 20.0 Trichloroethene 94.0 E MG/L 0.540

PZ-99-01A PZ1A0619001504 6/19/2000 4.0 - 9.0 Trichloroethene 93.0 E MG/L 0.540
CP-99-17 CP9917032XX 5/26/1999 30.0 - 32.0 Trichloroethene 92.0 E MG/L 0.540
PZ-99-06 PZ061220991450 12/20/1999 25.0 - 35.0 Trichloroethene 90.0 MG/L 0.540
IW-99-07 IW071118991600 11/18/1999 27.0 - 37.0 Trichloroethene 88.0 MG/L 0.540

PZ-99-01B PZ1B0125000800 1/25/2000 30.0 - 35.0 Trichloroethene 86.0 MG/L 0.540
PZ-99-05 PZ050619001414 6/19/2000 25.0 - 35.0 Trichloroethene 85.0 D MG/L 0.540

PZ-99-02B PZ2B081999 8/19/1999 25.0 - 30.0 Trichloroethene 82.0 MG/L 0.540
PZ-99-06 PZ061203991630 12/3/1999 25.0 - 35.0 Trichloroethene 78.0 MG/L 0.540
PZ-99-06 PZ060809001504 8/9/2000 25.0 - 35.0 Trichloroethene 78.0 MG/L 0.540

PZ-99-01A PZ1A0619001504 6/19/2000 4.0 - 9.0 Trichloroethene 75.0 MG/L 0.540
EW-99-02 EW021202991930 12/2/1999 23.0 - 33.0 Trichloroethene 67.0 MG/L 0.540
IW-99-03 IW030809001555 8/9/2000 25.0 - 35.0 Trichloroethene 66.0 MG/L 0.540
IW-99-03 IW030809001555DL 8/9/2000 25.0 - 35.0 Trichloroethene 66.0 D MG/L 0.540
EW-99-02 EW021203991630 12/3/1999 23.0 - 33.0 Trichloroethene 62.0 MG/L 0.540
EW-99-03 EW030123001500 1/22/2000 27.8 - 37.8 Trichloroethene 61.0 MG/L 0.540
EW-99-02 EW021201991700 12/1/1999 23.0 - 33.0 Trichloroethene 58.0 MG/L 0.540
EW-99-03 EW030127001500 1/27/2000 27.8 - 37.8 Trichloroethene 55.0 MG/L 0.540
WP-99-41 WP9941030XX 3/11/1999 26.0 - 30.0 Trichloroethene 48.0 MG/L 0.540
PZ-99-04I PZ9904I000XX 2/11/1999 30.0 - 35.0 Trichloroethene 45.0 MG/L 0.540
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PZ-99-04 PZ041130991645 11/30/1999 22.5 - 32.5 Trichloroethene 43.0 MG/L 0.540
PZ-99-06 PZ060208001745 2/8/2000 25.0 - 35.0 Trichloroethene 40.0 MG/L 0.540
EW-99-02 EW021208991630 12/8/1999 23.0 - 33.0 Trichloroethene 39.0 J MG/L 0.540
EW-99-03 EW031221991500 12/21/1999 27.8 - 37.8 Trichloroethene 37.0 MG/L 0.540
PZ-99-06 PZ060412001500 4/12/2000 25.0 - 35.0 Trichloroethene 35.0 MG/L 0.540
PZ-99-04 PZ041201992030 12/1/1999 22.5 - 32.5 Trichloroethene 33.0 MG/L 0.540
IW-99-03 IW030620001410 6/20/2000 25.0 - 35.0 Trichloroethene 32.0 E MG/L 0.540

PZ-9D PZ-9D 7/30/1992 27.0 - 37.0 Trichloroethene 31.0 MG/L 0.540
WP-99-34 WP9934040XX 3/9/1999 36.0 - 40.0 Trichloroethene 31.0 MG/L 0.540
PZ-99-06 PZ060309001520 3/9/2000 25.0 - 35.0 Trichloroethene 31.0 E MG/L 0.540
IW-99-03 IW030620001410 6/20/2000 25.0 - 35.0 Trichloroethene 31.0 D MG/L 0.540
WP-99-34 WP99034040XX 3/9/1999 36.0 - 40.0 Trichloroethene 29.0 E MG/L 0.540
WP-99-40 WP9940031XX 3/11/1999 27.0 - 31.0 Trichloroethene 29.0 MG/L 0.540
EW-99-02 EW020809001550 8/9/2000 23.0 - 33.0 Trichloroethene 29.0 MG/L 0.540
PZ-99-07 PZ071118991700 11/18/1999 25.0 - 35.0 Trichloroethene 28.0 MG/L 0.540
CP-99-08 CP9908034XX 5/19/1999 32.0 - 34.0 Trichloroethene 28.0 MG/L 0.540
WP-99-72 WP9972034XX 4/1/1999 30.0 - 34.0 Trichloroethene 28.0 MG/L 0.540
PZ-99-04 PZ040119000745 1/19/2000 22.5 - 32.5 Trichloroethene 27.0 MG/L 0.540
IW-99-04 IW041220991445 12/20/1999 25.0 - 35.0 Trichloroethene 26.0 MG/L 0.540
PZ-99-06 PZ060309001520 3/9/2000 25.0 - 35.0 Trichloroethene 25.0 D MG/L 0.540
WP-99-36 WP9936034XX 3/9/1999 30.0 - 34.0 Trichloroethene 23.0 MG/L 0.540
WP-99-41 WP9941030XX 3/11/1999 26.0 - 30.0 Trichloroethene 23.0 MG/L 0.540
CP-99-10 CP9910029XX 5/18/1999 27.0 - 29.0 Trichloroethene 21.0 E MG/L 0.540
WP-99-37 WP9937030XX 3/9/1999 26.0 - 30.0 Trichloroethene 18.0 MG/L 0.540
PZ-99-05 PZ050509001438 5/9/2000 25.0 - 35.0 Trichloroethene 18.0 MG/L 0.540
WP-99-37 WP9937044XX 3/9/1999 40.0 - 44.0 Trichloroethene 17.0 MG/L 0.540

DP3-8 DP3-8B 11/2/1999 27.0 - 30.0 Trichloroethene 16.0 MG/L 0.540
DP3-8 DP3-8 11/2/1999 27.0 - 30.0 Trichloroethene 16.0 MG/L 0.540

PZ-99-04 PZ040619001629 6/19/2000 22.5 - 32.5 Trichloroethene 15.0 MG/L 0.540
PZ-99-04 PZ040509001642 5/9/2000 22.5 - 32.5 Trichloroethene 14.0 MG/L 0.540
WP-99-33 WP9933040XX 3/8/1999 36.0 - 40.0 Trichloroethene 12.0 MG/L 0.540
WP-99-35 WP9935026XX 3/9/1999 22.0 - 26.0 Trichloroethene 12.0 MG/L 0.540
PZ-99-05 PZ050412001750 4/12/2000 25.0 - 35.0 Trichloroethene 11.0 MG/L 0.540
EW-99-02 EW021220991500 12/20/1999 23.0 - 33.0 Trichloroethene 10.0 MG/L 0.540
PZ-99-01B PZ1B0412001432 4/12/2000 30.0 - 35.0 Trichloroethene 8.50 MG/L 0.540
WP-99-50 WP9950013XX 3/18/1999 9.0 - 13.0 Trichloroethene 8.40 MG/L 0.540
PZ-99-05 PZ051220991420 12/20/1999 25.0 - 35.0 Trichloroethene 8.10 MG/L 0.540
PZ-99-04 PZ040809001755 8/9/2000 22.5 - 32.5 Trichloroethene 8.00 MG/L 0.540
WP-99-41 WP9941040XX 3/11/1999 36.0 - 40.0 Trichloroethene 7.60 MG/L 0.540
WP-99-49 WP9949043XX 3/18/1999 39.0 - 43.0 Trichloroethene 7.10 MG/L 0.540

DP3-9 DP3-9B 11/2/1999 27.0 - 30.0 Trichloroethene 7.00 MG/L 0.540
DP3-9 DP3-9 11/2/1999 27.0 - 30.0 Trichloroethene 7.00 MG/L 0.540

WP-99-48 WP9948019XX 3/18/1999 15.0 - 19.0 Trichloroethene 5.90 MG/L 0.540
DP3-11 DP3-11C 11/3/1999 37.0 - 40.0 Trichloroethene 5.30 MG/L 0.540
DP3-11 DP3-11 11/3/1999 37.0 - 40.0 Trichloroethene 5.30 MG/L 0.540

WP-99-38 WP9938026XX 3/10/1999 22.0 - 26.0 Trichloroethene 5.00 MG/L 0.540
WP-99-44 WP9944029XX 3/12/1999 25.0 - 29.0 Trichloroethene 4.90 MG/L 0.540

DP3-9 DP3-9A 11/2/1999 17.0 - 20.0 Trichloroethene 4.70 MG/L 0.540
DP3-9 DP3-9 11/2/1999 17.0 - 20.0 Trichloroethene 4.70 MG/L 0.540

WP-99-63 WP9963030XX 3/26/1999 26.0 - 30.0 Trichloroethene 4.40 MG/L 0.540
IW-99-03 IW030509001757 5/9/2000 25.0 - 35.0 Trichloroethene 3.90 MG/L 0.540
PZ-99-04 PZ040412001600 4/12/2000 22.5 - 32.5 Trichloroethene 3.60 MG/L 0.540

HESE-01-GP01 GPO1-42 12/17/2001 38.0 - 42.0 Trichloroethene 3.30 D MG/L 0.540
DP3-11 DP3-11B 11/3/1999 27.0 - 30.0 Trichloroethene 2.60 MG/L 0.540
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DP3-11 DP3-11 11/3/1999 27.0 - 30.0 Trichloroethene 2.60 MG/L 0.540

WP-99-69 WP9969030XX 3/31/1999 26.0 - 30.0 Trichloroethene 2.50 MG/L 0.540
DP3-10 DP3-10C 11/3/1999 37.0 - 40.0 Trichloroethene 2.50 MG/L 0.540
DP3-10 DP3-10 11/3/1999 37.0 - 40.0 Trichloroethene 2.50 MG/L 0.540

WP-99-69 WP9969020XX 3/31/1999 16.0 - 20.0 Trichloroethene 2.30 MG/L 0.540
PZ-99-01I PZ9901I000XX 2/11/1999 14.0 - 19.0 Trichloroethene 2.20 MG/L 0.540
WP-99-41 WP9941022XX 3/11/1999 18.0 - 22.0 Trichloroethene 1.90 MG/L 0.540
WP-99-47 WP9947021XX 3/17/1999 17.0 - 21.0 Trichloroethene 1.90 MG/L 0.540

DP3-10 DP3-10B 11/3/1999 27.0 - 30.0 Trichloroethene 1.90 MG/L 0.540
DP3-10 DP3-10 11/3/1999 27.0 - 30.0 Trichloroethene 1.90 MG/L 0.540

WP-99-43 WP9943020XX 3/11/1999 16.0 - 20.0 Trichloroethene 1.80 MG/L 0.540
WP-99-43 WP9943030XD 3/11/1999 26.0 - 30.0 Trichloroethene 1.80 MG/L 0.540
WP-99-43 WP9943030XX 3/11/1999 26.0 - 30.0 Trichloroethene 1.70 MG/L 0.540
CP-99-06 CP9906030XX 5/9/1999 28.0 - 30.0 Trichloroethene 1.60 MG/L 0.540

PZ-9D PZ-9D 10/29/1992 27.0 - 37.0 Trichloroethene 1.60 MG/L 0.540
WP-99-63 WP9963040XX 3/26/1999 36.0 - 40.0 Trichloroethene 1.60 MG/L 0.540

DP3-8 DP3-8A 11/2/1999 17.0 - 20.0 Trichloroethene 1.60 MG/L 0.540
DP3-8 DP3-8 11/2/1999 17.0 - 20.0 Trichloroethene 1.60 MG/L 0.540

WP-99-48 WP9948009XX 3/18/1999 5.0 - 9.0 Trichloroethene 1.50 MG/L 0.540
CP-99-10 CP9910036XX 5/18/1999 34.0 - 36.0 Trichloroethene 1.40 MG/L 0.540
WP-99-36 WP9936022XX 3/9/1999 18.0 - 22.0 Trichloroethene 1.40 MG/L 0.540
WP-99-70 WP9970030XX 3/31/1999 26.0 - 30.0 Trichloroethene 1.40 MG/L 0.540

PZ-9D PZ-9D 7/1/1999 27.0 - 37.0 Trichloroethene 1.30 MG/L 0.540
PZ-9D PZ-9D-R3 5/16/1995 27.0 - 37.0 Trichloroethene 1.30 D MG/L 0.540
DP3-8 DP3-8C 11/2/1999 37.0 - 40.0 Trichloroethene 1.30 MG/L 0.540
DP3-8 DP3-8 11/2/1999 37.0 - 40.0 Trichloroethene 1.30 MG/L 0.540

WP-99-43 WP9943010XX 3/11/1999 6.0 - 10.0 Trichloroethene 1.20 MG/L 0.540
WP-99-40 WP9940020XX 3/11/1999 16.0 - 20.0 Trichloroethene 1.10 MG/L 0.540

DP5-3 C-40-01 5/11/1999 37.0 - 40.0 Trichloroethene 1.10 MG/L 0.540
DP3-7 DP3-7B 11/1/1999 27.0 - 30.0 Trichloroethene 1.10 MG/L 0.540
DP3-7 DP3-7 11/1/1999 27.0 - 30.0 Trichloroethene 1.10 MG/L 0.540

WP-99-37 WP9937020XX 3/9/1999 16.0 - 20.0 Trichloroethene 1.00 J MG/L 0.540
WP-99-41 WP9941010XX 3/11/1999 6.0 - 10.0 Trichloroethene 0.980 MG/L 0.540
PZ-13D PZ-13DDL1 11/16/1999 21.5 - 31.5 Trichloroethene 0.970 MG/L 0.540

IW-99-03 IW030412001725 4/12/2000 25.0 - 35.0 Trichloroethene 0.960 MG/L 0.540
DP3-7 DP3-7A 11/1/1999 17.0 - 20.0 Trichloroethene 0.940 MG/L 0.540
DP3-7 DP3-7 11/1/1999 17.0 - 20.0 Trichloroethene 0.940 MG/L 0.540
PZ-9D PZ-9D 11/8/1999 27.0 - 37.0 Trichloroethene 0.830 MG/L 0.540
DP3-9 DP3-9C 11/2/1999 37.0 - 40.0 Trichloroethene 0.820 MG/L 0.540
DP3-9 DP3-9 11/2/1999 37.0 - 40.0 Trichloroethene 0.820 MG/L 0.540

PZ-13D PZ-13D 7/7/1999 21.5 - 31.5 Trichloroethene 0.790 MG/L 0.540
IW-99-04 IW040208001720 2/8/2000 25.0 - 35.0 Trichloroethene 0.770 MG/L 0.540
WP-99-43 WP9943040XX 3/11/1999 36.0 - 40.0 Trichloroethene 0.750 MG/L 0.540
WC-21D1 WC-21D1-R2 5/18/1995 30.0 - 50.0 Trichloroethene 0.730 D MG/L 0.540
WC-20D1 WC-20D1-R1 2/22/1995 30.0 - 50.0 Trichloroethene 0.720 MG/L 0.540

DP5-7 C-55-07 5/20/1999 37.0 - 40.0 Trichloroethene 0.700 MG/L 0.540
DP5-8 C-55-01 5/20/1999 37.0 - 40.0 Trichloroethene 0.685 MG/L 0.540
DP6-2 C-59-07 5/26/1999 37.0 - 40.0 Trichloroethene 0.670 MG/L 0.540

WC-18D1 WC-18D3DL1 11/18/1999 30.0 - 50.0 Trichloroethene 0.670 MG/L 0.540
IW-99-04 IW040309001628 3/9/2000 25.0 - 35.0 Trichloroethene 0.660 MG/L 0.540

DP5-2 C-48-01 5/10/1999 27.0 - 30.0 Trichloroethene 0.650 MG/L 0.540
PZ-17D PZ-17DR2 7/2/1999 22.0 - 32.0 Trichloroethene 0.640 MG/L 0.540

WP-99-34 WP9934020XX 3/9/1999 16.0 - 20.0 Trichloroethene 0.630 MG/L 0.540
WP-99-68 WP9968030XX 3/31/1999 26.0 - 30.0 Trichloroethene 0.610 MG/L 0.540
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WP-99-34 WP9934020XX 3/9/1999 16.0 - 20.0 Trichloroethene 0.600 MG/L 0.540

DP3-2 C-52-05 5/18/1999 32.0 - 35.0 Trichloroethene 0.600 MG/L 0.540
DP3-4 C-53-09 5/19/1999 30.0 - 33.0 Trichloroethene 0.560 MG/L 0.540
LW-5S LW-5S 9/29/1999 0.0 - 10.0 Vinyl Chloride 3.20 D MG/L 0.002
LW-5S MW-5S 9/25/2000 0.0 - 10.0 Vinyl Chloride 2.30 D MG/L 0.002

WP-99-37 WP9937020XX 3/9/1999 16.0 - 20.0 Vinyl Chloride 1.00 J MG/L 0.002
DP6-3 C-61-02 5/28/1999 5.0 - 8.0 Vinyl Chloride 0.970 MG/L 0.002
LW-5S LW-5S 3/21/2000 0.0 - 10.0 Vinyl Chloride 0.920 D MG/L 0.002
LW-5S LW-5S 3/23/1999 0.0 - 10.0 Vinyl Chloride 0.760 MG/L 0.002
LW-5S MW-5S 3/26/2001 0.0 - 10.0 Vinyl Chloride 0.710 MG/L 0.002
DP2-5 C-56-01 5/21/1999 37.0 - 40.0 Vinyl Chloride 0.625 MG/L 0.002
LW-5S LW-5S 5/23/1995 0.0 - 10.0 Vinyl Chloride 0.490 D MG/L 0.002

CP-99-09 CP9909035XX 5/9/1999 33.0 - 35.0 Vinyl Chloride 0.350 E MG/L 0.002
DP6-4 C-63-01 6/2/1999 37.0 - 40.0 Vinyl Chloride 0.330 MG/L 0.002
DP3-2 C-52-04 5/17/1999 5.0 - 8.0 Vinyl Chloride 0.240 MG/L 0.002
DP2-5 C-56-03 5/21/1999 17.0 - 20.0 Vinyl Chloride 0.235 MG/L 0.002
DP6-4 C-63-02 6/2/1999 27.0 - 30.0 Vinyl Chloride 0.200 MG/L 0.002

WC-15S WC-15S 10/27/1992 3.0 - 13.0 Vinyl Chloride 0.190 MG/L 0.002
WC-15S WC-15S 7/28/1992 3.0 - 13.0 Vinyl Chloride 0.180 MG/L 0.002
PZ-16D PZ16D028XX 3/29/1999 21.0 - 31.0 Vinyl Chloride 0.130 MG/L 0.002
DP2-5 C-56-04 5/21/1999 5.0 - 8.0 Vinyl Chloride 0.130 MG/L 0.002

LW-5DI LW-5DI 5/23/1995 38.0 - 48.0 Vinyl Chloride 0.120 MG/L 0.002
WP-99-44 WP9944029XX 3/12/1999 25.0 - 29.0 Vinyl Chloride 0.110 MG/L 0.002
PZ-16D PZ-16D 7/1/1999 21.0 - 31.0 Vinyl Chloride 0.100 MG/L 0.002
PZ-16D PZ-16DR2 7/1/1999 21.0 - 31.0 Vinyl Chloride 0.092 MG/L 0.002
PZ-16D PZ-16D 5/16/1995 21.0 - 31.0 Vinyl Chloride 0.087 MG/L 0.002
PZ-16D PZ-16DDL1 11/11/1999 21.0 - 31.0 Vinyl Chloride 0.070 MG/L 0.002
PZ-16D PZ-16D 11/11/1999 21.0 - 31.0 Vinyl Chloride 0.069 MG/L 0.002
DP6-4 C-63-03 6/2/1999 17.0 - 20.0 Vinyl Chloride 0.065 MG/L 0.002
DP6-3 C-60-03 5/27/1999 37.0 - 40.0 Vinyl Chloride 0.063 MG/L 0.002

LW-5SI LW-5SI 5/23/1995 17.0 - 27.0 Vinyl Chloride 0.058 MG/L 0.002
CP-99-09 CP9909011XX 5/9/1999 9.0 - 11.0 Vinyl Chloride 0.054 E MG/L 0.002

DP3-3 C-53-01 5/18/1999 21.0 - 24.0 Vinyl Chloride 0.044 MG/L 0.002
DP3-5 C-53-06 5/18/1999 17.0 - 20.0 Vinyl Chloride 0.044 MG/L 0.002

WC2-4I WC2-4IDL1 11/15/1999 25.0 - 35.0 Vinyl Chloride 0.041 MG/L 0.002
DP5-8 C-55-04 5/20/1999 5.0 - 8.0 Vinyl Chloride 0.040 MG/L 0.002

WC2-4I WC2-4I 11/15/1999 25.0 - 35.0 Vinyl Chloride 0.037 MG/L 0.002
DP5-4 C-50-02 5/12/1999 37.0 - 40.0 Vinyl Chloride 0.035 MG/L 0.002
DP5-5 C-51-01 5/13/1999 37.0 - 40.0 Vinyl Chloride 0.035 MG/L 0.002

PZ-99-12I PZ9912I000XX 2/11/1999 16.0 - 21.0 Vinyl Chloride 0.025 MG/L 0.002
DP5-3 C-40-04 5/11/1999 7.0 - 10.0 Vinyl Chloride 0.024 MG/L 0.002
DP6-3 C-60-05 5/27/1999 17.0 - 20.0 Vinyl Chloride 0.020 MG/L 0.002

WC-19S WC-19S 11/17/1999 5.0 - 15.0 Vinyl Chloride 0.020 MG/L 0.002
WC-19S WC-19SDL1 11/17/1999 5.0 - 15.0 Vinyl Chloride 0.020 J MG/L 0.002
WC-13S WC-13S 10/26/1992 3.0 - 13.0 Vinyl Chloride 0.018 MG/L 0.002
WC-13S WC-13S 7/29/1992 3.0 - 13.0 Vinyl Chloride 0.017 MG/L 0.002
DP6-1 C-59-03 5/26/1999 17.0 - 20.0 Vinyl Chloride 0.016 MG/L 0.002
LW-4 LW-4 5/23/1995 24.0 - 34.0 Vinyl Chloride 0.015 MG/L 0.002

CP-99-06 CP9906030XX 5/9/1999 28.0 - 30.0 Vinyl Chloride 0.014 MG/L 0.002
PZ-17D PZ-17D 7/2/1999 22.0 - 32.0 Vinyl Chloride 0.014 MG/L 0.002

WC-18D1 WC-18D1-R2 5/17/1995 30.0 - 50.0 Vinyl Chloride 0.014 MG/L 0.002
DP2-5 C-56-02 5/21/1999 27.0 - 30.0 Vinyl Chloride 0.014 MG/L 0.002

WP-99-41 WP9941040XX 3/11/1999 36.0 - 40.0 Vinyl Chloride 0.013 MG/L 0.002
WC-14S WC-14S 7/28/1992 3.0 - 13.0 Vinyl Chloride 0.012 MG/L 0.002
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Appendix A Table 6 
ORGANIC CONTAMINANTS EXCEEDING I/C VC IN SHALLOW GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units I/C VCInterval (ft bgs)
WC-15S WC-15S-R3 5/17/1995 3.0 - 13.0 Vinyl Chloride 0.012 J MG/L 0.002

WC-18D1 WC-18D1-R1 2/21/1995 30.0 - 50.0 Vinyl Chloride 0.012 MG/L 0.002
WC-12S WC-12S 10/26/1992 3.0 - 13.0 Vinyl Chloride 0.011 MG/L 0.002

LW-4 LW-4 3/23/1999 24.0 - 34.0 Vinyl Chloride 0.011 MG/L 0.002
WC-12S WC-12S 11/17/1999 3.0 - 13.0 Vinyl Chloride 0.011 MG/L 0.002
LW-5DI LW-5DI 3/21/2000 38.0 - 48.0 Vinyl Chloride 0.0089 MG/L 0.002
PZ-17D PZ-17DDL1 11/9/1999 22.0 - 32.0 Vinyl Chloride 0.0081 J MG/L 0.002
LW-5DI MW-5DI 3/26/2001 38.0 - 48.0 Vinyl Chloride 0.0079 MG/L 0.002
PZ-17D PZ-17D 11/9/1999 22.0 - 32.0 Vinyl Chloride 0.0079 MG/L 0.002
LW-4 MW-4 9/25/2000 5.0 - 15.0 Vinyl Chloride 0.007 MG/L 0.002
LW-4 LW-4 3/21/2000 24.0 - 34.0 Vinyl Chloride 0.0069 MG/L 0.002

PZ-17D PZ-17DDL2 11/9/1999 22.0 - 32.0 Vinyl Chloride 0.0063 J MG/L 0.002
WC-13S WC-13S-R3 5/17/1995 3.0 - 13.0 Vinyl Chloride 0.006 J MG/L 0.002

LW-4 LW-4 9/29/1999 24.0 - 34.0 Vinyl Chloride 0.0058 MG/L 0.002
LW-3S LW-3S 5/23/1995 0.0 - 10.0 Vinyl Chloride 0.005 J MG/L 0.002
DP5-4 C-50-03 5/12/1999 27.0 - 30.0 Vinyl Chloride 0.005 MG/L 0.002
DP6-2 C-59-07 5/26/1999 37.0 - 40.0 Vinyl Chloride 0.005 MG/L 0.002

LW-5DI LW-5DI 9/29/1999 38.0 - 48.0 Vinyl Chloride 0.0045 MG/L 0.002
LW-3S LW-3S 3/23/1999 0.0 - 10.0 Vinyl Chloride 0.0043 MG/L 0.002

WP-99-35 WP9935026XX 3/9/1999 22.0 - 26.0 Vinyl Chloride 0.004 MG/L 0.002
PZ-13D PZ-13D 11/16/1999 21.5 - 31.5 Vinyl Chloride 0.004 MG/L 0.002

CP-99-11 CP9911016XX 5/12/1999 14.0 - 16.0 Vinyl Chloride 0.0038 MG/L 0.002
CP-99-04 CP9904034XX 5/7/1999 32.0 - 34.0 Vinyl Chloride 0.0036 MG/L 0.002
LW-5SI MW-5SI 3/26/2001 17.0 - 27.0 Vinyl Chloride 0.0036 MG/L 0.002
LW-3S LW-3S 3/21/2000 0.0 - 10.0 Vinyl Chloride 0.0034 MG/L 0.002
LW-3S MW-3S 3/26/2001 0.0 - 10.0 Vinyl Chloride 0.0034 MG/L 0.002

WC-19S WC-19S 6/29/1999 5.0 - 15.0 Vinyl Chloride 0.0033 J MG/L 0.002
WC3-1I WC3-1I 11/17/1999 30.0 - 40.0 Vinyl Chloride 0.0033 MG/L 0.002
PZ-9D PZ-9D 11/8/1999 27.0 - 37.0 Vinyl Chloride 0.0032 MG/L 0.002

WC-21D1 WC-21D1 11/10/1999 30.0 - 50.0 Vinyl Chloride 0.0031 MG/L 0.002
LW-3S MW-3S 3/26/2001 0.0 - 10.0 Vinyl Chloride 0.003 MG/L 0.002
LW-5SI LW-5SI 3/23/1999 17.0 - 27.0 Vinyl Chloride 0.0029 MG/L 0.002
LW-3S LW-3S 9/29/1999 0.0 - 10.0 Vinyl Chloride 0.0027 J MG/L 0.002
LW-3S MW-3S 9/25/2000 0.0 - 10.0 Vinyl Chloride 0.0024 MG/L 0.002

PZ-99-04I PZ9904I000XX 2/11/1999 30.0 - 35.0 Vinyl Chloride 0.0023 MG/L 0.002
LW-3S MW-3SDUP 9/25/2000 0.0 - 10.0 Vinyl Chloride 0.0023 MG/L 0.002

Notes:
Q =
E =
J =
D =

I/C VC =
ft/bgs =

* =

Qualifier
Exceeds upper limit of calibration range
Estimated value
Dilution
Industrial/Commercial Volatilziation Criteria
feet below ground surface
I/C VC Applies only to areas proposed for commercial redevelopment
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Appendix A Table 7
ORGANIC CONTAMINANTS EXCEEDING SWPC IN DEEP GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units SWPC
CP-99-08 CP9908158XX 5/8/1999 156.0 - 158.0 1,1,1-Trichloroethane 210 MG/L 62.000
CP-99-08 CP9908046XX 5/19/1999 44.0 - 46.0 1,1,1-Trichloroethane 170 E MG/L 62.000
CP-99-08 CP9908135XX 5/8/1999 133.0 - 135.0 1,1,1-Trichloroethane 160 MG/L 62.000
CP-99-08 CP9908046XX 5/19/1999 44.0 - 46.0 1,1-Dichloroethene 7.50 MG/L 0.096
CP-99-08 CP9908158XX 5/8/1999 156.0 - 158.0 1,1-Dichloroethene 3.10 MG/L 0.096
CP-99-08 CP9908135XX 5/8/1999 133.0 - 135.0 1,1-Dichloroethene 2.20 MG/L 0.096
CP-99-08 CP9908062XX 5/19/1999 60.0 - 62.0 1,1-Dichloroethene 0.710 MG/L 0.096
CP-99-10 CP9910043XX 5/18/1999 41.0 - 43.0 1,1-Dichloroethene 0.670 MG/L 0.096
CP-99-10 CP9910075XX 5/18/1999 73.0 - 75.0 1,1-Dichloroethene 0.550 E MG/L 0.096
WP-99-33 WP9933080XX 3/9/1999 76.0 - 80.0 1,1-Dichloroethene 0.240 MG/L 0.096
CP-99-08 CP9908101XX 5/19/1999 99.0 - 101.0 1,1-Dichloroethene 0.130 MG/L 0.096
WP-99-62 WP9962050XX 3/25/1999 46.0 - 50.0 1,1-Dichloroethene 0.120 MG/L 0.096

DP6-3 C-60-02 5/27/1999 47.0 - 50.0 1,1-Dichloroethene 0.110 MG/L 0.096
CP-99-18 CP9918134XX 5/25/1999 132.0 - 134.0 1,1-Dichloroethene 0.110 MG/L 0.096
CP-99-18 CP9918148XX 5/25/1999 146.0 - 148.0 1,1-Dichloroethene 0.110 MG/L 0.096
WP-99-33 WP9933080XX 3/9/1999 76.0 - 80.0 1,1-Dichloroethene 0.100 MG/L 0.096
CP-99-18 CP9918100XX 5/25/1999 98.0 - 100.0 1,1-Dichloroethene 0.097 MG/L 0.096

DP2-7 C-58-04 5/25/1999 47.0 - 50.0 Tetrachloroethene 1.60 MG/L 0.088
WP-99-62 WP9962050XX 3/25/1999 46.0 - 50.0 Tetrachloroethene 1.10 MG/L 0.088
WC2-6I WC2-6IDL1 11/15/1999 40.0 - 50.0 Tetrachloroethene 0.610 MG/L 0.088
DP2-8 C-60-07 5/27/1999 57.0 - 60.0 Tetrachloroethene 0.510 MG/L 0.088
DP2-4 DP24-45 5/6/1999 42.0 - 45.0 Tetrachloroethene 0.390 MG/L 0.088

WC2-6I WC2-6I 11/15/1999 40.0 - 50.0 Tetrachloroethene 0.380 MG/L 0.088
DP5-6 C-53-03 5/18/1999 57.0 - 60.0 Tetrachloroethene 0.350 MG/L 0.088

WC3-1D WC3-1DDL1 11/18/1999 75.0 - 85.0 Tetrachloroethene 0.350 MG/L 0.088
WC3-1D WC3-1D 11/18/1999 75.0 - 85.0 Tetrachloroethene 0.260 MG/L 0.088

WP-99-36 WP9936048XX 3/9/1999 44.0 - 48.0 Tetrachloroethene 0.260 MG/L 0.088
DP2-8 C-60-08 5/27/1999 47.0 - 50.0 Tetrachloroethene 0.240 MG/L 0.088

WP-99-50 WP9950054XX 3/18/1999 50.0 - 54.0 Tetrachloroethene 0.160 MG/L 0.088
WP-99-50 WP9950055XX 3/18/1999 51.0 - 55.0 Tetrachloroethene 0.160 MG/L 0.088
WP-99-56 WP9956052XX 3/23/1999 48.0 - 52.0 Tetrachloroethene 0.140 MG/L 0.088

DP5-12 DP5-12D 11/5/1999 47.0 - 50.0 Tetrachloroethene 0.120 MG/L 0.088
DP5-5 C-50-05 5/12/1999 47.0 - 50.0 Tetrachloroethene 0.10 MG/L 0.088

WC2-3D WC2-3DR2 7/7/1999 74.5 - 84.5 Tetrachloroethene 0.099 J MG/L 0.088
DP5-1 C-47-04 5/7/1999 57.0 - 60.0 Tetrachloroethene 0.096 MG/L 0.088
DP2-4 DP24-55 5/6/1999 52.0 - 55.0 Tetrachloroethene 0.095 MG/L 0.088

WP-99-50 WP9950054XX 3/18/1999 50.0 - 54.0 Trichloroethene 44.0 MG/L 2.340
CP-99-08 CP9908158XX 5/8/1999 156.0 - 158.0 Trichloroethene 20.0 E MG/L 2.340
CP-99-08 CP9908046XX 5/19/1999 44.0 - 46.0 Trichloroethene 19.0 MG/L 2.340
CP-99-08 CP9908135XX 5/8/1999 133.0 - 135.0 Trichloroethene 19.0 E MG/L 2.340
WP-99-37 WP9937044XX 3/9/1999 40.0 - 44.0 Trichloroethene 17.0 MG/L 2.340
WP-99-36 WP9936048XX 3/9/1999 44.0 - 48.0 Trichloroethene 11.0 MG/L 2.340
WP-99-62 WP9962050XX 3/25/1999 46.0 - 50.0 Trichloroethene 11.0 MG/L 2.340
CP-99-17 CP9917046XX 5/26/1999 44.0 - 46.0 Trichloroethene 10.0 E MG/L 2.340
WP-99-36 WP9936048XD 3/9/1999 44.0 - 48.0 Trichloroethene 10.0 MG/L 2.340

DP2-7 C-58-04 5/25/1999 47.0 - 50.0 Trichloroethene 3.90 MG/L 2.340
WC2-6I WC2-6IDL1 11/15/1999 40.0 - 50.0 Trichloroethene 3.70 MG/L 2.340
WC2-3D WC2-3DR2 7/7/1999 74.5 - 84.5 Trichloroethene 3.10 MG/L 2.340

WP-99-54 WP9954050XX 3/23/1999 46.0 - 50.0 Trichloroethene 3.0 MG/L 2.340
WP-99-33 WP9933050XX 3/8/1999 46.0 - 50.0 Trichloroethene 2.90 MG/L 2.340

Notes:
J = Estimated value
E = Exceeds upper limit of calibration range
mg/L = Milligrams per liter
ft bgs = feet below ground surface
Q = Qualifier

Interval (ft bgs)
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Appendix A Table 8
ORGANIC CONTAMINANTS EXCEEDING I/C VC IN DEEP GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units I/C VC*
CP-99-08 CP9908158XX 5/8/1999 156.0 - 158.0 1,1,1-Trichloroethane 210 MG/L 50.0
CP-99-08 CP9908046XX 5/19/1999 44.0 - 46.0 1,1,1-Trichloroethane 170 E MG/L 50.0
CP-99-08 CP9908135XX 5/8/1999 133.0 - 135.0 1,1,1-Trichloroethane 160 MG/L 50.0
CP-99-08 CP9908046XX 5/19/1999 44.0 - 46.0 1,1-Dichloroethene 7.50 MG/L 0.006
CP-99-08 CP9908158XX 5/8/1999 156.0 - 158.0 1,1-Dichloroethene 3.10 MG/L 0.006
CP-99-08 CP9908135XX 5/8/1999 133.0 - 135.0 1,1-Dichloroethene 2.20 MG/L 0.006
CP-99-08 CP9908062XX 5/19/1999 60.0 - 62.0 1,1-Dichloroethene 0.710 MG/L 0.006
CP-99-10 CP9910043XX 5/18/1999 41.0 - 43.0 1,1-Dichloroethene 0.670 MG/L 0.006
CP-99-10 CP9910075XX 5/18/1999 73.0 - 75.0 1,1-Dichloroethene 0.550 E MG/L 0.006
WP-99-33 WP9933080XX 3/9/1999 76.0 - 80.0 1,1-Dichloroethene 0.240 MG/L 0.006
CP-99-08 CP9908101XX 5/19/1999 99.0 - 101.0 1,1-Dichloroethene 0.130 MG/L 0.006
WP-99-62 WP9962050XX 3/25/1999 46.0 - 50.0 1,1-Dichloroethene 0.120 MG/L 0.006
CP-99-18 CP9918134XX 5/25/1999 132.0 - 134.0 1,1-Dichloroethene 0.110 MG/L 0.006
CP-99-18 CP9918148XX 5/25/1999 146.0 - 148.0 1,1-Dichloroethene 0.110 MG/L 0.006

DP6-3 C-60-02 5/27/1999 47.0 - 50.0 1,1-Dichloroethene 0.110 MG/L 0.006
WP-99-33 WP9933080XX 3/9/1999 76.0 - 80.0 1,1-Dichloroethene 0.100 MG/L 0.006
CP-99-18 CP9918100XX 5/25/1999 98.0 - 100.0 1,1-Dichloroethene 0.097 MG/L 0.006
CP-99-08 CP9908073XX 5/19/1999 71.0 - 73.0 1,1-Dichloroethene 0.075 MG/L 0.006
WP-99-43 WP9943082XX 3/11/1999 78.0 - 82.0 1,1-Dichloroethene 0.050 MG/L 0.006

DP5-5 C-50-05 5/12/1999 47.0 - 50.0 1,1-Dichloroethene 0.040 MG/L 0.006
DP5-11 C-63-06 6/1/1999 47.0 - 50.0 1,1-Dichloroethene 0.035 MG/L 0.006
DP2-5 C-55-11 5/20/1999 47.0 - 50.0 1,1-Dichloroethene 0.019 MG/L 0.006

CP-99-10 CP9910060XX 5/18/1999 58.0 - 60.0 1,1-Dichloroethene 0.018 E MG/L 0.006
WP-99-43 WP9943060XX 3/11/1999 56.0 - 60.0 1,1-Dichloroethene 0.017 MG/L 0.006
CP-99-17 CP9917063XX 5/26/1999 61.0 - 63.0 1,1-Dichloroethene 0.012 MG/L 0.006
WP-99-41 WP9941081XX 3/11/1999 77.0 - 81.0 1,1-Dichloroethene 0.011 MG/L 0.006
WP-99-41 WP9941081XD 3/11/1999 77.0 - 81.0 1,1-Dichloroethene 0.010 MG/L 0.006

DP5-11 C-63-05 6/1/1999 57.0 - 60.0 1,1-Dichloroethene 0.010 MG/L 0.006
WP-99-41 WP9941081XX 3/11/1999 77.0 - 81.0 1,1-Dichloroethene 0.009 MG/L 0.006
CP-99-10 CP9910050XX 5/18/1999 48.0 - 50.0 1,1-Dichloroethene 0.008 MG/L 0.006
WP-99-50 WP9950054XX 3/18/1999 50.0 - 54.0 Trichloroethene 44.0 MG/L 0.540
CP-99-08 CP9908158XX 5/8/1999 156.0 - 158.0 Trichloroethene 20.0 E MG/L 0.540
CP-99-08 CP9908046XX 5/19/1999 44.0 - 46.0 Trichloroethene 19.0 MG/L 0.540
CP-99-08 CP9908135XX 5/8/1999 133.0 - 135.0 Trichloroethene 19.0 E MG/L 0.540
WP-99-37 WP9937044XX 3/9/1999 40.0 - 44.0 Trichloroethene 17.0 MG/L 0.540
WP-99-36 WP9936048XX 3/9/1999 44.0 - 48.0 Trichloroethene 11.0 MG/L 0.540
WP-99-62 WP9962050XX 3/25/1999 46.0 - 50.0 Trichloroethene 11.0 MG/L 0.540
CP-99-17 CP9917046XX 5/26/1999 44.0 - 46.0 Trichloroethene 10.0 E MG/L 0.540
WP-99-36 WP9936048XD 3/9/1999 44.0 - 48.0 Trichloroethene 10.0 MG/L 0.540
PZ-99-01C PZ1C1220991530 12/20/1999 45.0 - 50.0 Trichloroethene 4.00 MG/L 0.540
PZ-99-01C PZ1C1202991630 12/2/1999 45.0 - 50.0 Trichloroethene 3.50 MG/L 0.540
PZ-99-01C PZ1C0208001510 2/8/2000 45.0 - 50.0 Trichloroethene 3.00 MG/L 0.540
WP-99-54 WP9954050XX 3/23/1999 46.0 - 50.0 Trichloroethene 3.00 MG/L 0.540
WP-99-33 WP9933050XX 3/8/1999 46.0 - 50.0 Trichloroethene 2.90 MG/L 0.540
PZ-99-01C PZ1C0126000800 1/26/2000 45.0 - 50.0 Trichloroethene 2.80 MG/L 0.540
PZ-99-01C PZ1C0309001623 3/9/2000 45.0 - 50.0 Trichloroethene 2.20 MG/L 0.540
PZ-99-01C PZ1C0509001743 5/9/2000 45.0 - 50.0 Trichloroethene 2.00 MG/L 0.540
PZ-99-01C PZ1C0412001714 4/12/2000 45.0 - 50.0 Trichloroethene 1.70 MG/L 0.540
CP-99-08 CP9908062XX 5/19/1999 60.0 - 62.0 Trichloroethene 1.60 MG/L 0.540
CP-99-10 CP9910043XX 5/18/1999 41.0 - 43.0 Trichloroethene 1.40 MG/L 0.540
WP-99-33 WP9933066XX 3/8/1999 62.0 - 66.0 Trichloroethene 1.40 MG/L 0.540
PZ-99-01C PZ1C0619001622 6/19/2000 45.0 - 50.0 Trichloroethene 1.40 MG/L 0.540
CP-99-10 CP9910050XX 5/18/1999 48.0 - 50.0 Trichloroethene 1.00 MG/L 0.540

DP5-6 C-53-03 5/18/1999 57.0 - 60.0 Trichloroethene 0.830 MG/L 0.540

Interval (ft bgs)
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Appendix A Table 8
ORGANIC CONTAMINANTS EXCEEDING I/C VC IN DEEP GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units I/C VC*Interval (ft bgs)
CP-99-08 CP9908101XX 5/19/1999 99.0 - 101.0 Trichloroethene 0.810 E MG/L 0.540

PZ-99-01C PZ1C0809001515 8/9/2000 45.0 - 50.0 Trichloroethene 0.750 MG/L 0.540
WC3-1D WC3-1DDL1 11/18/1999 75.0 - 85.0 Trichloroethene 0.680 MG/L 0.540

WP-99-44 WP9944050XX 3/12/1999 46.0 - 50.0 Trichloroethene 0.640 MG/L 0.540
CP-99-17 CP9917063XX 5/26/1999 61.0 - 63.0 Trichloroethene 0.600 MG/L 0.540
WP-99-62 WP9962063XX 3/25/1999 59.0 - 63.0 Trichloroethene 0.570 MG/L 0.540

DP6-3 C-60-02 5/27/1999 47.0 - 50.0 Vinyl Chloride 0.048 MG/L 0.002
DP5-6 C-53-03 5/18/1999 57.0 - 60.0 Vinyl Chloride 0.015 MG/L 0.002
DP2-5 C-55-11 5/20/1999 47.0 - 50.0 Vinyl Chloride 0.013 MG/L 0.002

LW-10D MW-10D 3/26/2001 70.0 - 80.0 Vinyl Chloride 0.005 MG/L 0.002
DP5-4 C-50-01 5/12/1999 47.0 - 50.0 Vinyl Chloride 0.005 MG/L 0.002

CP-99-04 CP9904045XX 5/7/1999 43.0 - 45.0 Vinyl Chloride 0.003 MG/L 0.002

Notes:
Q =
E =

I/C VC =
ft. bgs =
mg/L =

* =

feet below ground surface
milligrams per liter
I/C VC applies only to areas proposed for commercial redevelopment

Qualifier
Exceeds upper limit of calibration range
Industrial Commercial Volatilzation Criteria
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Appendix A Table 9
INORGANIC CONTAMINANTS EXCEEDING SWPC IN SHALLOW GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut 

Location Sample ID Sample Date Parameter Result Q Units SWPC
LW-10S LW-10 7/28/1992 4.0 - 14.0 Arsenic 0.570 MG/L 0.004
WC2-4I WC2-4I 11/15/1999 25.0 - 35.0 Arsenic 0.0674 MG/L 0.004
LW-5S LW-5S 9/29/1999 0.0 - 10.0 Arsenic 0.0629 MG/L 0.004
WC-8S WC-8S-R3 5/16/1995 3.0 - 13.0 Arsenic 0.0556 MG/L 0.004
LW-5S LW-5S 5/23/1995 0.0 - 10.0 Arsenic 0.0542 MG/L 0.004
MW-3 MW-3 7/31/1992 2.0 - 15.0 Arsenic 0.0480 MG/L 0.004
LW-5S LW-5S 9/29/1999 0.0 - 10.0 Arsenic 0.0470 MG/L 0.004
LW-5S MW-5S 9/25/2000 0.0 - 10.0 Arsenic 0.0450 MG/L 0.004
DP2-4 DP24-35 5/6/1999 32.0 - 35.0 Arsenic 0.0431 MG/L 0.004
MW-3 MW-3 10/30/1992 2.0 - 15.0 Arsenic 0.0420 MG/L 0.004

WC-5S WC-5S 7/31/1992 3.0 - 13.0 Arsenic 0.0420 J MG/L 0.004
LW-5S MW-5S 9/25/2000 0.0 - 10.0 Arsenic 0.0363 MG/L 0.004
LW-5S LW-5S 3/23/1999 0.0 - 10.0 Arsenic 0.0362 MG/L 0.004
PZ-16D PZ-16D 5/16/1995 21.0 - 31.0 Arsenic 0.0357 MG/L 0.004
WC-8S WC-8S 10/28/1992 3.0 - 13.0 Arsenic 0.0350 MG/L 0.004
LW-5S MW-5S 3/26/2001 0.0 - 10.0 Arsenic 0.0293 MG/L 0.004
MW-2 MW-2 10/30/1992 2.0 - 15.0 Arsenic 0.0280 MG/L 0.004

DW-4D2 DW-4D2 7/6/1999 0.0 - 0.0 Arsenic 0.0280 MG/L 0.004
WC-11S WC-11S 7/28/1992 3.0 - 13.0 Arsenic 0.0270 MG/L 0.004
WC-3S WC-3S 7/29/1992 3.0 - 13.0 Arsenic 0.0270 MG/L 0.004
WC-6S WC-6S 7/30/1992 3.0 - 13.0 Arsenic 0.0270 J MG/L 0.004
WC-8S WC-8S 7/29/1992 3.0 - 13.0 Arsenic 0.0270 MG/L 0.004
LW-5S LW-5S 3/21/2000 0.0 - 10.0 Arsenic 0.0264 MG/L 0.004

LW-10S LW-10S 10/27/1992 4.0 - 14.0 Arsenic 0.0260 MG/L 0.004
WC-7S WC-7S-R3 5/16/1995 3.0 - 13.0 Arsenic 0.0260 MG/L 0.004
MW-3 MW-3-R3 5/18/1995 2.0 - 15.0 Arsenic 0.0251 MG/L 0.004

WC-14S WC-14S 10/27/1992 3.0 - 13.0 Arsenic 0.0240 MG/L 0.004
WC-4S WC-4S-R3 5/16/1995 3.0 - 13.0 Arsenic 0.0227 MG/L 0.004
MW-3 MW-3 10/30/1992 2.0 - 15.0 Arsenic 0.0220 MG/L 0.004

WC-4S WC-4S 7/29/1992 3.0 - 13.0 Arsenic 0.0220 MG/L 0.004
DP2-1 DP21-15 5/4/1999 12.0 - 15.0 Arsenic 0.0213 MG/L 0.004
LW-6 LW-6 9/29/1999 16.0 - 26.0 Arsenic 0.0206 MG/L 0.004
MW-2 MW-2 10/30/1992 2.0 - 15.0 Arsenic 0.0200 MG/L 0.004
MW-2 MW-2 7/30/1992 2.0 - 15.0 Arsenic 0.0190 MG/L 0.004

WC-15S WC-15S 7/28/1992 3.0 - 13.0 Arsenic 0.0190 MG/L 0.004
WC-5S WC-5S 10/29/1992 3.0 - 13.0 Arsenic 0.0190 MG/L 0.004
PZ-4D PZ-4D 7/6/1999 29.0 - 39.0 Arsenic 0.0180 MG/L 0.004
MW-2 MW-2 7/12/1999 2.0 - 15.0 Arsenic 0.0170 MG/L 0.004
LW-1S MW-1S 9/25/2000 0.0 - 10.0 Arsenic 0.0162 MG/L 0.004
MW-2 MW-2-R3 5/18/1995 2.0 - 15.0 Arsenic 0.0161 MG/L 0.004
MW-3 MW-3 7/31/1992 2.0 - 15.0 Arsenic 0.0160 MG/L 0.004

WC-15S WC-15S 10/27/1992 3.0 - 13.0 Arsenic 0.0160 MG/L 0.004
WC-1S WC-1S 10/28/1992 4.0 - 14.0 Arsenic 0.0160 MG/L 0.004
WC-2D WC-2D 7/31/1992 24.5 - 34.5 Arsenic 0.0160 MG/L 0.004
LW-10S LW-10S-R3 5/23/1995 4.0 - 14.0 Arsenic 0.0151 MG/L 0.004
WC-14S WC-14S 7/28/1992 3.0 - 13.0 Arsenic 0.0150 MG/L 0.004
WC-8S WC-8S 10/28/1992 3.0 - 13.0 Arsenic 0.0150 MG/L 0.004

Interval (ft bgs)
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Appendix A Table 9
INORGANIC CONTAMINANTS EXCEEDING SWPC IN SHALLOW GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut 

Location Sample ID Sample Date Parameter Result Q Units SWPCInterval (ft bgs)
ECD-4 ECD-4 10/28/1992 8.0 - 18.0 Arsenic 0.0140 MG/L 0.004
MW-2 MW-2 7/30/1992 2.0 - 15.0 Arsenic 0.0140 J MG/L 0.004

WC-4S WC-4S 10/29/1992 3.0 - 13.0 Arsenic 0.0140 MG/L 0.004
PZ-17D PZ-17D 5/16/1995 22.0 - 32.0 Arsenic 0.0140 MG/L 0.004
WC3-1I WC3-1I 11/17/1999 30.0 - 40.0 Arsenic 0.0138 MG/L 0.004
DP2-3 DP23-15 5/5/1999 12.0 - 15.0 Arsenic 0.0137 MG/L 0.004

WC-14S WC-14S-R3 5/17/1995 3.0 - 13.0 Arsenic 0.0136 MG/L 0.004
LW-10S LW-10S 9/29/1999 4.0 - 14.0 Arsenic 0.0131 MG/L 0.004
WC-11S WC-11S 10/29/1992 3.0 - 13.0 Arsenic 0.0130 MG/L 0.004
WC-14S WC-14S 10/27/1992 3.0 - 13.0 Arsenic 0.0130 MG/L 0.004

LW-6 LW-6 5/23/1995 16.0 - 26.0 Arsenic 0.0125 MG/L 0.004
LW-10S LW-10S 9/29/1999 4.0 - 14.0 Arsenic 0.0123 MG/L 0.004

LW-6 LW-6 9/29/1999 16.0 - 26.0 Arsenic 0.0122 MG/L 0.004
LW-3S MW-3SDUP 9/25/2000 0.0 - 10.0 Arsenic 0.0113 MG/L 0.004
WC-2D WC-2D 10/30/1992 24.5 - 34.5 Arsenic 0.0110 MG/L 0.004
LW-1S MW-1S 3/26/2001 0.0 - 10.0 Arsenic 0.0107 MG/L 0.004
LW-1S MW-1S 9/25/2000 0.0 - 10.0 Arsenic 0.0105 MG/L 0.004
LW-9S LW-9S 9/29/1999 2.5 - 12.5 Arsenic 0.0099 J MG/L 0.004
LW-1S LW-1S 3/21/2000 0.0 - 10.0 Arsenic 0.0093 J MG/L 0.004
LW-3S MW-3S 9/25/2000 0.0 - 10.0 Arsenic 0.0091 B MG/L 0.004
LW-13 LW-13 9/29/1999 5.0 - 15.0 Arsenic 0.0088 J MG/L 0.004
WC-1S WC-1S-R3 5/17/1995 4.0 - 14.0 Arsenic 0.0087 MG/L 0.004
LW-1S LW-1S 3/23/1999 0.0 - 10.0 Arsenic 0.0084 J MG/L 0.004
WC2-5I WC2-5I 11/15/1999 30.0 - 40.0 Arsenic 0.0083 MG/L 0.004
LW-10S LW-10S 3/21/2000 4.0 - 14.0 Arsenic 0.0081 J MG/L 0.004
WC-5S WC-5S 10/29/1992 3.0 - 13.0 Arsenic 0.0080 MG/L 0.004
LW-1SI MW-1SI 9/25/2000 6.5 - 16.5 Arsenic 0.0075 B MG/L 0.004
WC-14S WC-14S 7/13/1999 3.0 - 13.0 Arsenic 0.0074 MG/L 0.004
WC-1S WC-1S 11/15/1999 4.0 - 14.0 Arsenic 0.0074 MG/L 0.004

WC-20S WC-20S-R1 2/22/1995 5.0 - 15.0 Arsenic 0.0071 MG/L 0.004
WC-4S WC-4S 10/29/1992 3.0 - 13.0 Arsenic 0.0070 MG/L 0.004
WC-6S WC-6S 10/29/1992 3.0 - 13.0 Arsenic 0.0070 MG/L 0.004
WC-5S WC-5S-R3 5/15/1995 3.0 - 13.0 Arsenic 0.0070 MG/L 0.004
LW-3S LW-3S 3/23/1999 0.0 - 10.0 Arsenic 0.0069 J MG/L 0.004

WS5-1D WS5-1D 11/8/1999 0.0 - 0.0 Arsenic 0.0069 MG/L 0.004
LW-12 MW-12 9/25/2000 4.0 - 14.0 Arsenic 0.0068 B MG/L 0.004
LW-9S LW-9S 9/29/1999 2.5 - 12.5 Arsenic 0.0067 J MG/L 0.004
LW-3S MW-3SDUP 9/25/2000 0.0 - 10.0 Arsenic 0.0067 B MG/L 0.004
WC-4S WC-4S 11/16/1999 3.0 - 13.0 Arsenic 0.0066 MG/L 0.004
LW-1S LW-1S 9/29/1999 0.0 - 10.0 Arsenic 0.0065 J MG/L 0.004
DP2-2 DP22-30 5/5/1999 27.0 - 30.0 Arsenic 0.0065 MG/L 0.004
DP2-1 DP21-07 5/4/1999 4.0 - 7.0 Arsenic 0.0064 MG/L 0.004
DP2-4 DP24-25 5/6/1999 22.0 - 25.0 Arsenic 0.0064 MG/L 0.004
LW-3S MW-3S 9/25/2000 0.0 - 10.0 Arsenic 0.0062 B MG/L 0.004
WC-1S WC-1S 7/8/1999 4.0 - 14.0 Arsenic 0.0061 J MG/L 0.004
DP2-2 DP22-40 5/4/1999 37.0 - 40.0 Arsenic 0.0061 MG/L 0.004

PZ-16D PZ-16D 11/11/1999 21.0 - 31.0 Arsenic 0.0061 MG/L 0.004
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Appendix A Table 9
INORGANIC CONTAMINANTS EXCEEDING SWPC IN SHALLOW GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
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Location Sample ID Sample Date Parameter Result Q Units SWPCInterval (ft bgs)
LW-10S LW-10S 10/27/1992 4.0 - 14.0 Arsenic 0.0060 MG/L 0.004
LW-12 MW-12DUP 9/25/2000 4.0 - 14.0 Arsenic 0.0060 B MG/L 0.004
LW-1SI MW-1SI 9/25/2000 6.5 - 16.5 Arsenic 0.0059 B MG/L 0.004
LW-10S LW-10S 3/23/1999 4.0 - 14.0 Arsenic 0.0057 J MG/L 0.004

LW-7 MW-7 3/26/2001 20.0 - 30.0 Arsenic 0.0057 B MG/L 0.004
WC-5S WC-5S 11/16/1999 3.0 - 13.0 Arsenic 0.0057 MG/L 0.004
LW-2 LW-2 3/23/1999 6.0 - 16.0 Arsenic 0.0055 J MG/L 0.004

WC-4S WC-4S 7/8/1999 3.0 - 13.0 Arsenic 0.0055 MG/L 0.004
LW-4 MW-4 9/25/2000 5.0 - 15.0 Arsenic 0.0054 B MG/L 0.004

LW-9S MW-9S 3/26/2001 2.5 - 12.5 Arsenic 0.0054 B MG/L 0.004
WC-21S WC-21S-R1 2/21/1995 5.0 - 15.0 Arsenic 0.0053 MG/L 0.004
LW-3S MW-3S 3/26/2001 0.0 - 10.0 Arsenic 0.0053 B MG/L 0.004
PZ-16D PZ-16D 7/1/1999 21.0 - 31.0 Arsenic 0.0051 J MG/L 0.004
WC-12S WC-12S 10/26/1992 3.0 - 13.0 Arsenic 0.0050 J MG/L 0.004
WC-3S WC-3S 7/12/1999 3.0 - 13.0 Arsenic 0.0050 J MG/L 0.004
LW-3S MW-3S 3/26/2001 0.0 - 10.0 Arsenic 0.0048 B MG/L 0.004
PZ-1D PZ-1D 7/6/1999 24.0 - 34.0 Arsenic 0.0047 J MG/L 0.004
LW-1SI MW-1SI 3/26/2001 6.5 - 16.5 Arsenic 0.0045 B MG/L 0.004
LW-7 LW-7 9/29/1999 20.0 - 30.0 Arsenic 0.0044 J MG/L 0.004

LW-3S LW-3S 3/21/2000 0.0 - 10.0 Arsenic 0.0043 J MG/L 0.004
LW-10S MW-10S 3/26/2001 4.0 - 14.0 Arsenic 0.0043 B MG/L 0.004
DP2-1 DP21-15 5/4/1999 12.0 - 15.0 Cadmium 181 MG/L 0.006
DP2-3 DP23-15 5/5/1999 12.0 - 15.0 Cadmium 107 MG/L 0.006
DP2-2 DP22-20 5/5/1999 17.0 - 20.0 Cadmium 98.60 MG/L 0.006
DP2-2 DP22-30 5/5/1999 27.0 - 30.0 Cadmium 94.30 MG/L 0.006
DP2-3 DP23-08 5/5/1999 5.0 - 8.0 Cadmium 88.70 MG/L 0.006
DP2-2 DP22-08 5/5/1999 5.0 - 8.0 Cadmium 63.50 MG/L 0.006
DP2-2 DP22-40 5/4/1999 37.0 - 40.0 Cadmium 52.10 MG/L 0.006
DP2-4 DP24-08 5/6/1999 5.0 - 8.0 Cadmium 45.70 MG/L 0.006
DP2-1 DP21-07 5/4/1999 4.0 - 7.0 Cadmium 36.60 MG/L 0.006
DP2-4 DP24-35 5/6/1999 32.0 - 35.0 Cadmium 28.10 MG/L 0.006
DP2-4 DP24-25 5/6/1999 22.0 - 25.0 Cadmium 15.80 MG/L 0.006
DP2-4 DP24-15 5/6/1999 12.0 - 15.0 Cadmium 10.80 MG/L 0.006
WC-3S WC-3S 7/29/1992 3.0 - 13.0 Cadmium 0.0540 MG/L 0.006
LW-9S LW-9S 9/29/1999 2.5 - 12.5 Cadmium 0.0312 MG/L 0.006
MH-1 MH-1 8/14/1998 0.0 - 0.0 Cadmium 0.030 MG/L 0.006

LW-9S LW-9S 9/29/1999 2.5 - 12.5 Cadmium 0.0271 MG/L 0.006
WP-99-15 WP9915026XX 1/11/1999 26.0 - 30.0 Cadmium 0.0173 MG/L 0.006
WC-10S WC-10S-R3 5/15/1995 3.0 - 13.0 Cadmium 0.0152 MG/L 0.006
WC-4S WC-4S 7/29/1992 3.0 - 13.0 Cadmium 0.0130 MG/L 0.006
WC-6S WC-6S 10/29/1992 3.0 - 13.0 Cadmium 0.010 J MG/L 0.006
MW-1 MW-1 10/30/1992 2.0 - 15.0 Cadmium 0.0070 J MG/L 0.006

WP-99-15 WP9915034XX 1/20/1999 30.0 - 34.0 Chromium 950 MG/L 1.200
WP-99-15 WP9915040XX 1/20/1999 36.0 - 40.0 Chromium 900 MG/L 1.200
WP-99-04 WP9904026XX 1/22/1999 22.0 - 26.0 Chromium 700 MG/L 1.200
WP-99-08 WP9908025XX 2/9/1999 21.0 - 25.0 Chromium 500 MG/L 1.200
WP-99-08 WP9908040XX 2/9/1999 36.0 - 40.0 Chromium 500 MG/L 1.200
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WP-99-20 WP9920034XX 1/28/1999 30.0 - 34.0 Chromium 450 MG/L 1.200
WP-99-15 WP9915026XX 1/11/1999 26.0 - 30.0 Chromium 433 MG/L 1.200
WP-99-15 WP9915030XX 1/20/1999 26.0 - 30.0 Chromium 360 MG/L 1.200
WP-99-02 WP9902028XX 1/21/1999 24.0 - 28.0 Chromium 350 MG/L 1.200
WP-99-20 WP9920024XX 1/28/1999 20.0 - 24.0 Chromium 300 MG/L 1.200
WP-99-08 WP9908030XX 2/9/1999 26.0 - 30.0 Chromium 300 MG/L 1.200
WP-99-08 WP9908035XX 2/9/1999 31.0 - 35.0 Chromium 300 MG/L 1.200
WP-99-15 WP9915025XX 1/20/1999 21.0 - 25.0 Chromium 150 MG/L 1.200
WP-99-04 WP9904020XX 1/22/1999 16.0 - 20.0 Chromium 95.0 MG/L 1.200
WP-99-20 WP9920040XX 1/28/1999 36.0 - 40.0 Chromium 95.0 MG/L 1.200
WP-99-02 WP9902034XX 1/22/1999 30.0 - 34.0 Chromium 75.0 MG/L 1.200
WP-99-11 WP9911034XX 1/21/1999 30.0 - 34.0 Chromium 60.0 MG/L 1.200
WP-99-11 WP9911024XX 1/12/1999 24.0 - 28.0 Chromium 55.20 MG/L 1.200
WP-99-02 WP990234XX 1/22/1999 30.0 - 34.0 Chromium 53.10 MG/L 1.200
WP-99-11 WP9911028XX 1/21/1999 24.0 - 28.0 Chromium 50.0 MG/L 1.200
WP-99-11 WP991134XD 1/21/1999 30.0 - 34.0 Chromium 42.80 MG/L 1.200
WP-99-11 WP991134XX 1/21/1999 30.0 - 34.0 Chromium 42.10 MG/L 1.200
WP-99-11 WP991134MD 1/21/1999 30.0 - 34.0 Chromium 41.70 MG/L 1.200
WP-99-11 WP991134MS 1/21/1999 30.0 - 34.0 Chromium 41.20 MG/L 1.200
WP-99-23 WP9923025XX 2/3/1999 21.0 - 25.0 Chromium 40.0 MG/L 1.200
WP-99-20 WP9920019XX 1/28/1999 15.0 - 19.0 Chromium 35.0 MG/L 1.200

PZ-PILOT-03 PZPILOT03008XX 1/10/1999 6.0 - 8.0 Chromium 22.50 MG/L 1.200
WP-99-15 WP9915009XX 1/20/1999 7.0 - 9.0 Chromium 17.0 MG/L 1.200

ECD-4 ECD-4-R3 5/18/1995 8.0 - 18.0 Chromium 16.80 MG/L 1.200
WP-99-20 WP9920029XX 1/28/1999 25.0 - 29.0 Chromium 15.0 MG/L 1.200
WP-99-07 WP9907007XX 1/7/1999 7.0 - 9.0 Chromium 13.80 MG/L 1.200
WP-99-07 WP9907007MD 1/7/1999 7.0 - 9.0 Chromium 13.70 MG/L 1.200
WP-99-07 WP9907007MS 1/7/1999 7.0 - 9.0 Chromium 13.60 MG/L 1.200
WP-99-07 WP9907007XD 1/7/1999 7.0 - 9.0 Chromium 13.60 MG/L 1.200
WP-99-26 WP9926026XX 2/6/1999 22.0 - 26.0 Chromium 12.0 MG/L 1.200
WP-99-29 WP9929040XX 2/4/1999 36.0 - 40.0 Chromium 11.0 MG/L 1.200

MH-1 MH-1 8/14/1998 0.0 - 0.0 Chromium 10.70 MG/L 1.200
WP-99-03 WP9903015XX 1/24/1999 11.0 - 15.0 Chromium 9.0 MG/L 1.200
WP-99-03 WP9903030XX 1/24/1999 26.0 - 30.0 Chromium 8.0 MG/L 1.200
WP-99-15 WP9915020XX 1/20/1999 16.0 - 20.0 Chromium 8.0 MG/L 1.200
WP-99-03 WP9903026XX 1/11/1999 21.0 - 25.0 Chromium 7.170 MG/L 1.200
WP-99-03 WP9903009XX 1/24/1999 5.0 - 9.0 Chromium 7.0 MG/L 1.200
WP-99-08 WP9908012XX 2/9/1999 8.0 - 12.0 Chromium 7.0 MG/L 1.200
WP-99-20 WP9920029XX 1/28/1999 25.0 - 29.0 Chromium 5.940 MG/L 1.200
WP-98-01 WP01XX 8/20/1998 6.5 - 11.5 Chromium 5.20 MG/L 1.200
WP-98-01 WP9801007XX 8/20/1998 5.0 - 7.0 Chromium 5.20 MG/L 1.200

ECD-4 ECD-4 7/30/1992 8.0 - 18.0 Chromium 5.080 MG/L 1.200
WP-99-08 WP9908019XX 2/9/1999 15.0 - 19.0 Chromium 5.0 MG/L 1.200
WP-99-04 WP9904010XX 1/22/1999 6.0 - 10.0 Chromium 4.50 MG/L 1.200
WP-99-10 WP9910029XX 1/25/1999 25.0 - 29.0 Chromium 4.50 MG/L 1.200
WP-99-27 WP9927016XX 2/5/1999 12.0 - 16.0 Chromium 4.50 MG/L 1.200
WP-99-31 WP9931019XX 2/5/1999 15.0 - 19.0 Chromium 4.50 MG/L 1.200
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ECD-4 ECD-4 10/28/1992 8.0 - 18.0 Chromium 4.240 MG/L 1.200

WP-99-10 WP9910024XX 1/25/1999 20.0 - 24.0 Chromium 4.0 MG/L 1.200
WP-99-15 WP9915011XX 1/20/1999 9.0 - 11.0 Chromium 4.0 MG/L 1.200

ECD-4 ECD-4 10/28/1992 8.0 - 18.0 Chromium 3.850 MG/L 1.200
WP-99-27 WP9927012XX 2/5/1999 8.0 - 12.0 Chromium 3.20 MG/L 1.200
WP-99-15 WP9915015XX 1/20/1999 11.0 - 15.0 Chromium 3.0 MG/L 1.200
WP-99-31 WP9931012XX 2/5/1999 8.0 - 12.0 Chromium 2.50 MG/L 1.200

ECD-4 ECD4018XX 1/22/1999 8.0 - 18.0 Chromium 2.250 MG/L 1.200
WP-99-18 WP9918012XX 1/27/1999 8.0 - 12.0 Chromium 2.250 MG/L 1.200
WP-99-18 WP9918019XX 1/27/1999 15.0 - 19.0 Chromium 1.560 MG/L 1.200
WP-99-02 WP9902020XX 1/21/1999 16.0 - 20.0 Chromium 1.500 MG/L 1.200
WC-13S WC-13S 10/26/1992 3.0 - 13.0 Chromium 1.330 MG/L 1.200
WC-12S WC-12S 10/26/1992 3.0 - 13.0 Chromium 1.30 MG/L 1.200
DP2-1 DP21-15 5/4/1999 12.0 - 15.0 Copper 53.10 MG/L 0.048
DP2-1 DP21-07 5/4/1999 4.0 - 7.0 Copper 34.90 MG/L 0.048
DP2-4 DP24-35 5/6/1999 32.0 - 35.0 Copper 32.30 MG/L 0.048
DP2-3 DP23-15 5/5/1999 12.0 - 15.0 Copper 28.80 MG/L 0.048
DP2-2 DP22-40 5/4/1999 37.0 - 40.0 Copper 26.90 MG/L 0.048
DP2-2 DP22-30 5/5/1999 27.0 - 30.0 Copper 13.10 MG/L 0.048
DP2-4 DP24-25 5/6/1999 22.0 - 25.0 Copper 11.30 MG/L 0.048
DP2-3 DP23-08 5/5/1999 5.0 - 8.0 Copper 5.290 MG/L 0.048
DP2-2 DP22-20 5/5/1999 17.0 - 20.0 Copper 4.970 MG/L 0.048
DP2-2 DP22-08 5/5/1999 5.0 - 8.0 Copper 1.940 MG/L 0.048
DP2-4 DP24-08 5/6/1999 5.0 - 8.0 Copper 1.840 MG/L 0.048
MH-1 MH-1 8/14/1998 0.0 - 0.0 Copper 1.520 MG/L 0.048

WC-3S WC-3S 7/29/1992 3.0 - 13.0 Copper 1.230 MG/L 0.048
DP2-4 DP24-15 5/6/1999 12.0 - 15.0 Copper 1.20 MG/L 0.048
MW-2 MW-2 10/30/1992 2.0 - 15.0 Copper 0.5690 MG/L 0.048

WP-99-07 WP9907007MS 1/7/1999 7.0 - 9.0 Copper 0.5040 MG/L 0.048
WP-99-07 WP9907007MD 1/7/1999 7.0 - 9.0 Copper 0.5030 MG/L 0.048

LW-9S LW-9S 9/29/1999 2.5 - 12.5 Copper 0.4950 MG/L 0.048
WC-4S WC-4S 7/29/1992 3.0 - 13.0 Copper 0.4680 MG/L 0.048

WP-99-12 WP9912007XX 1/7/1999 7.0 - 9.0 Copper 0.4230 MG/L 0.048
MW-3 MW-3 10/30/1992 2.0 - 15.0 Copper 0.3920 MG/L 0.048
LW-9S LW-9S 9/29/1999 2.5 - 12.5 Copper 0.3490 MG/L 0.048
WC-7S WC-7S 10/30/1992 3.0 - 13.0 Copper 0.330 MG/L 0.048
WC-7S WC-7S 7/29/1992 3.0 - 13.0 Copper 0.3100 MG/L 0.048

WC-11S WC-11S 7/28/1992 3.0 - 13.0 Copper 0.1970 MG/L 0.048
MW-3 MW-3 7/31/1992 2.0 - 15.0 Copper 0.1940 MG/L 0.048

WC-11S WC-11S 10/29/1992 3.0 - 13.0 Copper 0.1910 MG/L 0.048
WC-5S WC-5S 10/29/1992 3.0 - 13.0 Copper 0.1220 MG/L 0.048

WC-12S WC-12S 7/29/1992 3.0 - 13.0 Copper 0.1170 MG/L 0.048
WC-14S WC-14S 10/27/1992 3.0 - 13.0 Copper 0.1070 MG/L 0.048
ECD-4 ECD-4 10/28/1992 8.0 - 18.0 Copper 0.1040 MG/L 0.048

LW-10S LW-10 7/28/1992 4.0 - 14.0 Copper 0.1030 MG/L 0.048
WC-1S WC-1S 10/28/1992 4.0 - 14.0 Copper 0.0980 MG/L 0.048

WC-14S WC-14S 7/28/1992 3.0 - 13.0 Copper 0.0940 MG/L 0.048
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WC-15S WC-15S 7/28/1992 3.0 - 13.0 Copper 0.0940 MG/L 0.048
WC-4S WC-4S 10/29/1992 3.0 - 13.0 Copper 0.0860 MG/L 0.048

WP-99-09 WP9909007XX 1/8/1999 7.0 - 11.0 Copper 0.0850 MG/L 0.048
WC-1S WC-1S 7/29/1992 4.0 - 14.0 Copper 0.0790 MG/L 0.048

WC-12S WC-12S 10/26/1992 3.0 - 13.0 Copper 0.0690 MG/L 0.048
WC-15S WC-15S 10/27/1992 3.0 - 13.0 Copper 0.0660 MG/L 0.048

WP-99-01 WP9901008XX 1/6/1999 8.0 - 10.0 Copper 0.0610 MG/L 0.048
LW-10S LW-10S 10/27/1992 4.0 - 14.0 Copper 0.060 MG/L 0.048
WC-10S WC-10S 10/26/1992 3.0 - 13.0 Copper 0.060 MG/L 0.048
WC-8S WC-8S 7/29/1992 3.0 - 13.0 Copper 0.0590 MG/L 0.048

WC-10S WC-10S 7/28/1992 3.0 - 13.0 Copper 0.0580 MG/L 0.048
PZ-17D PZ-17D 5/16/1995 22.0 - 32.0 Copper 0.0560 MG/L 0.048
WC-21S WC-21S-R1 2/21/1995 5.0 - 15.0 Copper 0.0557 MG/L 0.048
LW-1SI MW-1SI 9/25/2000 6.5 - 16.5 Copper 0.0526 B MG/L 0.048

WP-99-15 WP9915026XX 1/11/1999 26.0 - 30.0 Cyanide 0.5350 MG/L 0.052
WC-12S WC-12S 11/17/1999 3.0 - 13.0 Cyanide 0.2210 MG/L 0.052

WP-99-12 WP9912024XX 1/12/1999 20.0 - 24.0 Cyanide 0.1820 MG/L 0.052
WP-99-07 WP9907007MS 1/7/1999 7.0 - 9.0 Cyanide 0.1740 MG/L 0.052
WP-99-07 WP9907007MD 1/7/1999 7.0 - 9.0 Cyanide 0.1660 MG/L 0.052
WP-99-11 WP991134MD 1/21/1999 30.0 - 34.0 Cyanide 0.0920 MG/L 0.052
WP-99-11 WP991134MS 1/21/1999 30.0 - 34.0 Cyanide 0.0910 MG/L 0.052
WC-12S WC-12S 7/8/1999 3.0 - 13.0 Cyanide 0.0780 MG/L 0.052

WP-99-15 WP9915034XX 1/20/1999 30.0 - 34.0 Hexavalent Chromium 950 MG/L 0.110
WP-99-15 WP9915040XX 1/20/1999 36.0 - 40.0 Hexavalent Chromium 900 MG/L 0.110
WP-99-04 WP9904026XX 1/22/1999 22.0 - 26.0 Hexavalent Chromium 700 MG/L 0.110
WP-99-08 WP9908025XX 2/9/1999 21.0 - 25.0 Hexavalent Chromium 500 MG/L 0.110
WP-99-08 WP9908040XX 2/9/1999 36.0 - 40.0 Hexavalent Chromium 500 MG/L 0.110
WP-99-20 WP9920034XX 1/28/1999 30.0 - 34.0 Hexavalent Chromium 450 MG/L 0.110
WP-99-15 WP9915030XX 1/20/1999 26.0 - 30.0 Hexavalent Chromium 360 MG/L 0.110
WP-99-02 WP9902028XX 1/21/1999 24.0 - 28.0 Hexavalent Chromium 350 MG/L 0.110
WP-99-15 WP9915026XX 1/11/1999 26.0 - 30.0 Hexavalent Chromium 347 MG/L 0.110
WP-99-20 WP9920024XX 1/28/1999 20.0 - 24.0 Hexavalent Chromium 300 MG/L 0.110
WP-99-08 WP9908030XX 2/9/1999 26.0 - 30.0 Hexavalent Chromium 300 MG/L 0.110
WP-99-08 WP9908035XX 2/9/1999 31.0 - 35.0 Hexavalent Chromium 300 MG/L 0.110
WP-99-15 WP9915025XX 1/20/1999 21.0 - 25.0 Hexavalent Chromium 150 MG/L 0.110
WP-99-04 WP9904020XX 1/22/1999 16.0 - 20.0 Hexavalent Chromium 95.0 MG/L 0.110
WP-99-20 WP9920040XX 1/28/1999 36.0 - 40.0 Hexavalent Chromium 95.0 MG/L 0.110
WP-99-02 WP9902034XX 1/22/1999 30.0 - 34.0 Hexavalent Chromium 75.0 MG/L 0.110
WP-99-11 WP991134MD 1/21/1999 30.0 - 34.0 Hexavalent Chromium 68.10 MG/L 0.110
WP-99-11 WP991134MS 1/21/1999 30.0 - 34.0 Hexavalent Chromium 67.50 MG/L 0.110
WP-99-11 WP9911034XX 1/21/1999 30.0 - 34.0 Hexavalent Chromium 60.0 MG/L 0.110
WP-99-11 WP9911024XX 1/12/1999 24.0 - 28.0 Hexavalent Chromium 54.20 MG/L 0.110
WP-99-02 WP990234XX 1/22/1999 30.0 - 34.0 Hexavalent Chromium 50.90 MG/L 0.110
WP-99-11 WP9911028XX 1/21/1999 24.0 - 28.0 Hexavalent Chromium 50.0 MG/L 0.110
WP-99-11 WP991134XD 1/21/1999 30.0 - 34.0 Hexavalent Chromium 42.40 MG/L 0.110
WP-99-11 WP991134XX 1/21/1999 30.0 - 34.0 Hexavalent Chromium 42.10 MG/L 0.110
WP-99-23 WP9923025XX 2/3/1999 21.0 - 25.0 Hexavalent Chromium 40.0 MG/L 0.110
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Appendix A Table 9
INORGANIC CONTAMINANTS EXCEEDING SWPC IN SHALLOW GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut 

Location Sample ID Sample Date Parameter Result Q Units SWPCInterval (ft bgs)
WP-99-20 WP9920019XX 1/28/1999 15.0 - 19.0 Hexavalent Chromium 35.0 MG/L 0.110

PZ-PILOT-03 PZPILOT03008XX 1/10/1999 6.0 - 8.0 Hexavalent Chromium 22.50 MG/L 0.110
WP-99-15 WP9915009XX 1/20/1999 7.0 - 9.0 Hexavalent Chromium 17.0 MG/L 0.110
WP-99-20 WP9920029XX 1/28/1999 25.0 - 29.0 Hexavalent Chromium 15.0 MG/L 0.110
WP-99-07 WP9907007XD 1/7/1999 7.0 - 9.0 Hexavalent Chromium 13.40 MG/L 0.110
WP-99-07 WP9907007MD 1/7/1999 7.0 - 9.0 Hexavalent Chromium 13.30 MG/L 0.110
WP-99-07 WP9907007MS 1/7/1999 7.0 - 9.0 Hexavalent Chromium 13.30 MG/L 0.110
WP-99-07 WP9907007XX 1/7/1999 7.0 - 9.0 Hexavalent Chromium 13.20 MG/L 0.110
WP-99-26 WP9926026XX 2/6/1999 22.0 - 26.0 Hexavalent Chromium 12.0 MG/L 0.110
WP-99-29 WP9929040XX 2/4/1999 36.0 - 40.0 Hexavalent Chromium 11.0 MG/L 0.110
WP-98-01 WP9801007XX 8/20/1998 5.0 - 7.0 Hexavalent Chromium 10.40 MG/L 0.110
WP-99-03 WP9903015XX 1/24/1999 11.0 - 15.0 Hexavalent Chromium 9.0 MG/L 0.110
WP-99-03 WP9903026XX 1/11/1999 21.0 - 25.0 Hexavalent Chromium 8.390 MG/L 0.110
WP-99-03 WP9903030XX 1/24/1999 26.0 - 30.0 Hexavalent Chromium 8.0 MG/L 0.110
WP-99-15 WP9915020XX 1/20/1999 16.0 - 20.0 Hexavalent Chromium 8.0 MG/L 0.110
WP-99-03 WP9903009XX 1/24/1999 5.0 - 9.0 Hexavalent Chromium 7.0 MG/L 0.110
WP-99-08 WP9908012XX 2/9/1999 8.0 - 12.0 Hexavalent Chromium 7.0 MG/L 0.110
WP-99-20 WP9920029XX 1/28/1999 25.0 - 29.0 Hexavalent Chromium 6.320 MG/L 0.110
WP-99-08 WP9908019XX 2/9/1999 15.0 - 19.0 Hexavalent Chromium 5.0 MG/L 0.110
WP-99-04 WP9904010XX 1/22/1999 6.0 - 10.0 Hexavalent Chromium 4.50 MG/L 0.110
WP-99-10 WP9910029XX 1/25/1999 25.0 - 29.0 Hexavalent Chromium 4.50 MG/L 0.110
WP-99-27 WP9927016XX 2/5/1999 12.0 - 16.0 Hexavalent Chromium 4.50 MG/L 0.110
WP-99-31 WP9931019XX 2/5/1999 15.0 - 19.0 Hexavalent Chromium 4.50 MG/L 0.110
WP-99-10 WP9910024XX 1/25/1999 20.0 - 24.0 Hexavalent Chromium 4.0 MG/L 0.110
WP-99-15 WP9915011XX 1/20/1999 9.0 - 11.0 Hexavalent Chromium 4.0 MG/L 0.110
WP-99-27 WP9927012XX 2/5/1999 8.0 - 12.0 Hexavalent Chromium 3.20 MG/L 0.110
WP-99-15 WP9915015XX 1/20/1999 11.0 - 15.0 Hexavalent Chromium 3.0 MG/L 0.110
WP-99-31 WP9931012XX 2/5/1999 8.0 - 12.0 Hexavalent Chromium 2.50 MG/L 0.110

ECD-4 ECD4018XX 1/22/1999 8.0 - 18.0 Hexavalent Chromium 2.250 MG/L 0.110
WP-99-18 WP9918012XX 1/27/1999 8.0 - 12.0 Hexavalent Chromium 2.250 MG/L 0.110
WP-99-18 WP9918019XX 1/27/1999 15.0 - 19.0 Hexavalent Chromium 1.570 MG/L 0.110
WP-99-02 WP9902020XX 1/21/1999 16.0 - 20.0 Hexavalent Chromium 1.50 MG/L 0.110
WP-99-18 WP9918019XX 1/27/1999 15.0 - 19.0 Hexavalent Chromium 1.20 MG/L 0.110
WP-99-02 WP9902012XX 1/21/1999 8.0 - 12.0 Hexavalent Chromium 1.0 MG/L 0.110
WP-99-10 WP9910019XX 1/25/1999 15.0 - 19.0 Hexavalent Chromium 0.90 MG/L 0.110
WP-99-09 WP9909007XX 1/8/1999 7.0 - 11.0 Hexavalent Chromium 0.6690 MG/L 0.110
WP-99-10 WP9910012XX 1/25/1999 8.0 - 12.0 Hexavalent Chromium 0.60 MG/L 0.110
WP-99-26 WP9926019XX 2/6/1999 15.0 - 19.0 Hexavalent Chromium 0.60 MG/L 0.110
WP-99-26 WP9926012XX 2/6/1999 8.0 - 12.0 Hexavalent Chromium 0.30 MG/L 0.110
WP-99-11 WP9911007XX 1/8/1999 7.0 - 9.0 Hexavalent Chromium 0.250 MG/L 0.110
WP-99-18 WP9918024XX 1/27/1999 20.0 - 24.0 Hexavalent Chromium 0.250 MG/L 0.110
WP-99-23 WP9923019XX 2/3/1999 15.0 - 19.0 Hexavalent Chromium 0.150 MG/L 0.110
WP-99-31 WP9931024XX 2/5/1999 20.0 - 24.0 Hexavalent Chromium 0.150 MG/L 0.110
WC-15S WC-15S 7/28/1992 3.0 - 13.0 Lead 27.60 MG/L 0.013
WC-3S WC-3S 7/29/1992 3.0 - 13.0 Lead 1.310 MG/L 0.013

WC-21S WC-21S-R1 2/21/1995 5.0 - 15.0 Lead 0.2040 MG/L 0.013
DP2-4 DP24-35 5/6/1999 32.0 - 35.0 Lead 0.0986 MG/L 0.013
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Appendix A Table 9
INORGANIC CONTAMINANTS EXCEEDING SWPC IN SHALLOW GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut 

Location Sample ID Sample Date Parameter Result Q Units SWPCInterval (ft bgs)
MW-2 MW-2 10/30/1992 2.0 - 15.0 Lead 0.0760 MG/L 0.013

LW-10S LW-10 7/28/1992 4.0 - 14.0 Lead 0.0750 MG/L 0.013
WC-11S WC-11S 7/28/1992 3.0 - 13.0 Lead 0.0740 MG/L 0.013
WC-4S WC-4S 7/29/1992 3.0 - 13.0 Lead 0.0740 MG/L 0.013

WC-11S WC-11S 10/29/1992 3.0 - 13.0 Lead 0.0680 MG/L 0.013
ECD-4 ECD-4 10/28/1992 8.0 - 18.0 Lead 0.0620 MG/L 0.013

WC-10S WC-10S 10/26/1992 3.0 - 13.0 Lead 0.0590 MG/L 0.013
WC-21S WC-21S-R2 5/18/1995 5.0 - 15.0 Lead 0.0554 J MG/L 0.013
WC-5S WC-5S 10/29/1992 3.0 - 13.0 Lead 0.0540 MG/L 0.013
MW-3 MW-3 10/30/1992 2.0 - 15.0 Lead 0.0490 MG/L 0.013

WC-10S WC-10S 7/28/1992 3.0 - 13.0 Lead 0.0480 MG/L 0.013
WC-7S WC-7S 10/30/1992 3.0 - 13.0 Lead 0.0470 MG/L 0.013
LW-10S LW-10S 10/27/1992 4.0 - 14.0 Lead 0.0390 MG/L 0.013
WC-14S WC-14S 10/27/1992 3.0 - 13.0 Lead 0.0380 MG/L 0.013
WC-12S WC-12S 7/29/1992 3.0 - 13.0 Lead 0.0360 MG/L 0.013
WC-1S WC-1S 10/28/1992 4.0 - 14.0 Lead 0.0350 MG/L 0.013
WC-9S WC-9S 10/29/1992 3.0 - 13.0 Lead 0.0340 MG/L 0.013
WC-4S WC-4S 10/29/1992 3.0 - 13.0 Lead 0.0330 MG/L 0.013
WC-8S WC-8S 7/29/1992 3.0 - 13.0 Lead 0.0310 MG/L 0.013
MW-3 MW-3 7/31/1992 2.0 - 15.0 Lead 0.0290 MG/L 0.013

WC-1S WC-1S 7/29/1992 4.0 - 14.0 Lead 0.0290 MG/L 0.013
WC-15S WC-15S 10/27/1992 3.0 - 13.0 Lead 0.0280 MG/L 0.013
WC-20S WC-20S-R1 2/22/1995 5.0 - 15.0 Lead 0.0276 MG/L 0.013
WC-12S WC-12S 10/26/1992 3.0 - 13.0 Lead 0.0260 MG/L 0.013
WC-3S WC-3S 10/30/1992 3.0 - 13.0 Lead 0.0260 MG/L 0.013
WC3-1I WC3-1I 11/17/1999 30.0 - 40.0 Lead 0.0248 MG/L 0.013
PZ-4D PZ-4D 11/10/1999 29.0 - 39.0 Lead 0.0235 MG/L 0.013
WC-8S WC-8S 10/28/1992 3.0 - 13.0 Lead 0.0230 MG/L 0.013
LW-7 LW-7 5/23/1995 20.0 - 30.0 Lead 0.0228 MG/L 0.013
LW-7 LW-7 10/27/1992 20.0 - 30.0 Lead 0.0220 MG/L 0.013

ECD-4 ECD-4-R3 5/18/1995 8.0 - 18.0 Lead 0.0216 MG/L 0.013
DP2-3 DP23-08 5/5/1999 5.0 - 8.0 Lead 0.0211 MG/L 0.013

DW-4D2 DW-4D2 7/6/1999 0.0 - 0.0 Lead 0.020 MG/L 0.013
MW-4 MW-4 7/31/1992 5.0 - 15.0 Lead 0.0190 MG/L 0.013
PZ-4D PZ-4D 7/6/1999 29.0 - 39.0 Lead 0.0190 MG/L 0.013

WC-14S WC-14S 7/28/1992 3.0 - 13.0 Lead 0.0180 MG/L 0.013
WC-2D WC-2D 7/31/1992 24.5 - 34.5 Lead 0.0180 MG/L 0.013
LW-13 LW-13 5/23/1995 5.0 - 15.0 Lead 0.0179 MG/L 0.013
LW-6 LW-6 9/29/1999 16.0 - 26.0 Lead 0.0178 MG/L 0.013

PZ-17D PZ-17D 5/16/1995 22.0 - 32.0 Lead 0.0168 MG/L 0.013
LW-6 LW-6 5/23/1995 16.0 - 26.0 Lead 0.0159 MG/L 0.013
MW-1 MW-1 10/30/1992 2.0 - 15.0 Lead 0.0150 J MG/L 0.013

WC-14S WC-14S-R3 5/17/1995 3.0 - 13.0 Lead 0.0147 MG/L 0.013
WC-13S WC-13S 10/26/1992 3.0 - 13.0 Lead 0.0140 MG/L 0.013
LW-13 LW-13 9/29/1999 5.0 - 15.0 Lead 0.0140 MG/L 0.013
DP2-1 DP21-07 5/4/1999 4.0 - 7.0 Mercury 0.0010 MG/L 0.0004
WC-7S WC-7S 10/30/1992 3.0 - 13.0 Mercury 0.0010 MG/L 0.0004
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Appendix A Table 9
INORGANIC CONTAMINANTS EXCEEDING SWPC IN SHALLOW GROUNDWATER

Focused Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut 

Location Sample ID Sample Date Parameter Result Q Units SWPCInterval (ft bgs)
LW-10S LW-10S 10/27/1992 4.0 - 14.0 Mercury 0.0008 MG/L 0.0004
WC-3S WC-3S 7/29/1992 3.0 - 13.0 Mercury 0.0008 MG/L 0.0004
MW-2 MW-2 10/30/1992 2.0 - 15.0 Mercury 0.0007 MG/L 0.0004

WC-4S WC-4S 7/29/1992 3.0 - 13.0 Mercury 0.0007 MG/L 0.0004
ECD-4 ECD-4 10/28/1992 8.0 - 18.0 Mercury 0.0006 MG/L 0.0004
WC-5S WC-5S 7/31/1992 3.0 - 13.0 Mercury 0.0006 J MG/L 0.0004
WC-8S WC-8S 10/28/1992 3.0 - 13.0 Mercury 0.0006 MG/L 0.0004
DP2-1 DP21-15 5/4/1999 12.0 - 15.0 Nickel 44.90 MG/L 0.880
DP2-2 DP22-20 5/5/1999 17.0 - 20.0 Nickel 35.50 MG/L 0.880
DP2-2 DP22-30 5/5/1999 27.0 - 30.0 Nickel 35.30 MG/L 0.880
DP2-4 DP24-35 5/6/1999 32.0 - 35.0 Nickel 32.50 MG/L 0.880
DP2-2 DP22-40 5/4/1999 37.0 - 40.0 Nickel 31.90 MG/L 0.880
DP2-4 DP24-25 5/6/1999 22.0 - 25.0 Nickel 23.0 MG/L 0.880
DP2-3 DP23-15 5/5/1999 12.0 - 15.0 Nickel 21.50 MG/L 0.880
DP2-4 DP24-08 5/6/1999 5.0 - 8.0 Nickel 13.90 MG/L 0.880
DP2-3 DP23-08 5/5/1999 5.0 - 8.0 Nickel 10.50 MG/L 0.880
DP2-2 DP22-08 5/5/1999 5.0 - 8.0 Nickel 9.440 MG/L 0.880
DP2-1 DP21-07 5/4/1999 4.0 - 7.0 Nickel 6.780 MG/L 0.880
DP2-4 DP24-15 5/6/1999 12.0 - 15.0 Nickel 4.510 MG/L 0.880
MH-1 MH-1 8/14/1998 0.0 - 0.0 Nickel 1.640 MG/L 0.880

WP-99-07 WP9907007MD 1/7/1999 7.0 - 9.0 Nickel 1.020 MG/L 0.880
WP-99-07 WP9907007MS 1/7/1999 7.0 - 9.0 Nickel 1.010 MG/L 0.880

DP2-2 DP22-40 5/4/1999 37.0 - 40.0 Silver 1540.0 MG/L 0.012
DP2-2 DP22-20 5/5/1999 17.0 - 20.0 Silver 1460.0 MG/L 0.012
DP2-2 DP22-30 5/5/1999 27.0 - 30.0 Silver 1460.0 MG/L 0.012
DP2-1 DP21-15 5/4/1999 12.0 - 15.0 Silver 1090.0 MG/L 0.012
DP2-3 DP23-15 5/5/1999 12.0 - 15.0 Silver 586.0 MG/L 0.012
DP2-4 DP24-35 5/6/1999 32.0 - 35.0 Silver 521.0 MG/L 0.012
DP2-4 DP24-25 5/6/1999 22.0 - 25.0 Silver 347.0 MG/L 0.012
DP2-3 DP23-08 5/5/1999 5.0 - 8.0 Silver 123.0 MG/L 0.012
DP2-2 DP22-08 5/5/1999 5.0 - 8.0 Silver 42.10 MG/L 0.012
DP2-1 DP21-07 5/4/1999 4.0 - 7.0 Silver 34.60 MG/L 0.012
DP2-4 DP24-15 5/6/1999 12.0 - 15.0 Silver 33.0 MG/L 0.012
DP2-4 DP24-08 5/6/1999 5.0 - 8.0 Silver 17.40 MG/L 0.012
WC-7S WC-7S 10/30/1992 3.0 - 13.0 Thallium 5050.0 MG/L 0.063
WC-3S WC-3S 7/29/1992 3.0 - 13.0 Zinc 3.620 MG/L 0.123
LW-9S LW-9S 9/29/1999 2.5 - 12.5 Zinc 1.220 MG/L 0.123
LW-9S LW-9S 9/29/1999 2.5 - 12.5 Zinc 1.030 MG/L 0.123

WP-99-07 WP9907007MD 1/7/1999 7.0 - 9.0 Zinc 1.020 MG/L 0.123
WP-99-07 WP9907007MS 1/7/1999 7.0 - 9.0 Zinc 1.010 MG/L 0.123

WC-4S WC-4S 7/29/1992 3.0 - 13.0 Zinc 0.5340 MG/L 0.123
MH-1 MH-1 8/14/1998 0.0 - 0.0 Zinc 0.440 MG/L 0.123

WC-6S WC-6S 10/29/1992 3.0 - 13.0 Zinc 0.4150 MG/L 0.123
WC-6S WC-6S 10/29/1992 3.0 - 13.0 Zinc 0.3890 MG/L 0.123
MW-2 MW-2 10/30/1992 2.0 - 15.0 Zinc 0.3570 MG/L 0.123
LW-1S MW-1S 9/25/2000 0.0 - 10.0 Zinc 0.3250 MG/L 0.123
MW-3 MW-3 10/30/1992 2.0 - 15.0 Zinc 0.2620 MG/L 0.123

Page 9 of 10



Appendix A Table 9
INORGANIC CONTAMINANTS EXCEEDING SWPC IN SHALLOW GROUNDWATER

Focused Feasibility Study
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Location Sample ID Sample Date Parameter Result Q Units SWPCInterval (ft bgs)
LW-10S LW-10 7/28/1992 4.0 - 14.0 Zinc 0.2570 MG/L 0.123
LW-3SI LW-3SI 5/23/1995 8.5 - 18.5 Zinc 0.2570 MG/L 0.123
ECD-4 ECD-4 10/28/1992 8.0 - 18.0 Zinc 0.2420 MG/L 0.123
DP2-1 DP21-07 5/4/1999 4.0 - 7.0 Zinc 0.2360 MG/L 0.123
WC-7S WC-7S 7/29/1992 3.0 - 13.0 Zinc 0.2250 MG/L 0.123
WC-7S WC-7S 10/30/1992 3.0 - 13.0 Zinc 0.2140 MG/L 0.123
WC-5S WC-5S 10/29/1992 3.0 - 13.0 Zinc 0.2130 MG/L 0.123
LW-1S LW-1S 5/23/1995 0.0 - 10.0 Zinc 0.2130 MG/L 0.123

WC-11S WC-11S 7/28/1992 3.0 - 13.0 Zinc 0.1980 MG/L 0.123
WC-11S WC-11S 10/29/1992 3.0 - 13.0 Zinc 0.190 MG/L 0.123
DP2-2 DP22-40 5/4/1999 37.0 - 40.0 Zinc 0.1830 MG/L 0.123
LW-1S LW-1S 9/29/1999 0.0 - 10.0 Zinc 0.1750 MG/L 0.123
LW-9S LW-9S 3/21/2000 2.5 - 12.5 Zinc 0.1630 MG/L 0.123
LW-1SI LW-1SI 5/23/1995 6.5 - 16.5 Zinc 0.1520 J MG/L 0.123
MW-3 MW-3 7/31/1992 2.0 - 15.0 Zinc 0.1380 MG/L 0.123

LW-10S LW-10S-R3 5/23/1995 4.0 - 14.0 Zinc 0.1350 MG/L 0.123
WC-2D WC-2D-R3 5/18/1995 24.5 - 34.5 Zinc 0.1330 MG/L 0.123
WC3-1I WC3-1I 11/17/1999 30.0 - 40.0 Zinc 0.1330 MG/L 0.123
LW-11 LW-11 5/23/1995 2.0 - 12.0 Zinc 0.1290 MG/L 0.123
LW-9S LW-9S 3/23/1999 2.5 - 12.5 Zinc 0.1290 MG/L 0.123
WC-4S WC-4S 10/29/1992 3.0 - 13.0 Zinc 0.1270 MG/L 0.123
LW-9S MW-9S 3/26/2001 2.5 - 12.5 Zinc 0.1260 MG/L 0.123

Notes:
Pilot- and Bench-scale Data not presented on this table
J - Estimated Value
mg/L = Milligrams per liter
SWPC = Surface water protection criteria
ft bgs = feet below ground surface
B = Analyte detected in field and/or laboratory blank sample
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Appendix A Table 10
INORGANIC CONTAMINANTS EXCEEDING SWPC IN DEEP GROUNDWATER

Focused Feasibility Study
Straford Army Engine Plant
Straford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units SWPC
WC-9D2 WC-9D2 11/8/1999 140.0 - 150.0 Arsenic 0.06510 MG/L 0.004
WC-9D2 WC-9D2-R2 5/16/1995 140.0 - 150.0 Arsenic 0.06080 MG/L 0.004
DP2-4 DP24-45 5/6/1999 42.0 - 45.0 Arsenic 0.0510 MG/L 0.004

WC-9D2 WC-9D2 7/1/1999 140.0 - 150.0 Arsenic 0.050 MG/L 0.004
DP2-4 DP24-55 5/6/1999 52.0 - 55.0 Arsenic 0.03270 MG/L 0.004

WC-20D2 WC-20D2-R1 2/22/1995 140.0 - 150.0 Arsenic 0.02940 MG/L 0.004
WC-9D2 WC-9D2-R1 2/21/1995 140.0 - 150.0 Arsenic 0.02840 MG/L 0.004
WC2-2D WC2-2D 11/10/1999 51.5 - 61.5 Arsenic 0.02740 MG/L 0.004
WC2-1D WC2-1D 7/6/1999 140.0 - 150.0 Arsenic 0.0240 MG/L 0.004
WC2-2D WC2-2D 7/8/1999 51.5 - 61.5 Arsenic 0.020 MG/L 0.004
DP2-3 DP23-60 5/5/1999 57.0 - 60.0 Arsenic 0.0190 MG/L 0.004

MWCD-9901B MWCD-9901B 11/11/1999 50.0 - 60.0 Arsenic 0.01540 MG/L 0.004
LW-9D LW-9D 9/29/1999 81.0 - 91.0 Arsenic 0.01390 J MG/L 0.004
DP2-2 DP22-60 5/4/1999 57.0 - 60.0 Arsenic 0.01360 MG/L 0.004

WC2-2I WC2-2I 11/12/1999 45.0 - 55.0 Arsenic 0.01340 MG/L 0.004
LW-9D LW-9D 9/29/1999 81.0 - 91.0 Arsenic 0.01280 J MG/L 0.004
DP2-1 DP21-50 5/3/1999 47.0 - 50.0 Arsenic 0.01060 MG/L 0.004

WC2-1I WC2-1I 7/2/1999 45.0 - 55.0 Arsenic 0.00860 MG/L 0.004
WC2-3I WC2-3I 11/12/1999 45.0 - 55.0 Arsenic 0.00830 MG/L 0.004
WC2-2I WC2-2I 7/8/1999 45.0 - 55.0 Arsenic 0.00740 J MG/L 0.004
WC5-1D WC5-1D 11/8/1999 74.5 - 84.5 Arsenic 0.00690 MG/L 0.004
WC2-3I WC2-3I 7/13/1999 45.0 - 55.0 Arsenic 0.00590 J MG/L 0.004
DP2-1 DP21-60 5/3/1999 57.0 - 60.0 Arsenic 0.00560 MG/L 0.004
DP2-1 DP21-60 5/3/1999 57.0 - 60.0 Cadmium 239 MG/L 0.006
DP2-2 DP22-60 5/4/1999 57.0 - 60.0 Cadmium 233 MG/L 0.006
DP2-4 DP24-55 5/6/1999 52.0 - 55.0 Cadmium 219 MG/L 0.006
DP2-2 DP22-50 5/4/1999 47.0 - 50.0 Cadmium 178 MG/L 0.006
DP2-3 DP23-60 5/5/1999 57.0 - 60.0 Cadmium 177 MG/L 0.006
DP2-1 DP21-50 5/3/1999 47.0 - 50.0 Cadmium 166 MG/L 0.006
DP2-4 DP24-45 5/6/1999 42.0 - 45.0 Cadmium 56.80 MG/L 0.006

WC-21D2 WC-21D2-R1 2/21/1995 140.0 - 150.0 Cadmium 0.01030 MG/L 0.006
WP-99-11 WP991151XX 1/21/1999 47.0 - 51.0 Cadmium 0.00660 MG/L 0.006
WP-99-15 WP9915044XX 1/20/1999 40.0 - 44.0 Chromium 700 MG/L 1.200
WP-99-08 WP9908045XX 2/9/1999 41.0 - 45.0 Chromium 16.0 MG/L 1.200
WP-99-15 WP9915050XX 1/20/1999 46.0 - 50.0 Chromium 13.0 MG/L 1.200

DP2-3 DP23-60 5/5/1999 57.0 - 60.0 Copper 171 MG/L 0.048
DP2-1 DP21-50 5/3/1999 47.0 - 50.0 Copper 73.40 MG/L 0.048
DP2-4 DP24-55 5/6/1999 52.0 - 55.0 Copper 48.90 MG/L 0.048
DP2-4 DP24-45 5/6/1999 42.0 - 45.0 Copper 48.80 MG/L 0.048
DP2-2 DP22-50 5/4/1999 47.0 - 50.0 Copper 23.10 MG/L 0.048
DP2-2 DP22-60 5/4/1999 57.0 - 60.0 Copper 21.80 MG/L 0.048
DP2-1 DP21-60 5/3/1999 57.0 - 60.0 Copper 9.760 MG/L 0.048

WC-9D2 WC-9D2-R1 2/21/1995 140.0 - 150.0 Copper 0.08580 MG/L 0.048
WP-99-15 WP9915044XX 1/20/1999 40.0 - 44.0 Hexavalent Chromium 700 MG/L 0.110
WP-99-08 WP9908045XX 2/9/1999 41.0 - 45.0 Hexavalent Chromium 16.0 MG/L 0.110
WP-99-15 WP9915050XX 1/20/1999 46.0 - 50.0 Hexavalent Chromium 13.0 MG/L 0.110
WP-99-05 WP9905060XX 1/23/1999 56.0 - 60.0 Hexavalent Chromium 0.150 MG/L 0.110

Interval (ft bgs)
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Appendix A Table 10
INORGANIC CONTAMINANTS EXCEEDING SWPC IN DEEP GROUNDWATER

Focused Feasibility Study
Straford Army Engine Plant
Straford, Connecticut

Location Sample ID Sample Date Parameter Results Q Units SWPCInterval (ft bgs)
DP2-4 DP24-45 5/6/1999 42.0 - 45.0 Lead 0.05670 MG/L 0.013
DP2-3 DP23-60 5/5/1999 57.0 - 60.0 Lead 0.04360 MG/L 0.013
DP2-1 DP21-50 5/3/1999 47.0 - 50.0 Lead 0.03750 MG/L 0.013

WC-9D2 WC-9D2-R1 2/21/1995 140.0 - 150.0 Lead 0.03530 MG/L 0.013
WC-21D2 WC-21D2-R1 2/21/1995 140.0 - 150.0 Lead 0.0160 MG/L 0.013

DP2-4 DP24-55 5/6/1999 52.0 - 55.0 Nickel 121 MG/L 0.880
DP2-1 DP21-60 5/3/1999 57.0 - 60.0 Nickel 111 MG/L 0.880
DP2-1 DP21-50 5/3/1999 47.0 - 50.0 Nickel 51.20 MG/L 0.880
DP2-4 DP24-45 5/6/1999 42.0 - 45.0 Nickel 49.90 MG/L 0.880
DP2-2 DP22-50 5/4/1999 47.0 - 50.0 Nickel 44.40 MG/L 0.880
DP2-3 DP23-60 5/5/1999 57.0 - 60.0 Nickel 39.30 MG/L 0.880
DP2-2 DP22-60 5/4/1999 57.0 - 60.0 Nickel 35.60 MG/L 0.880
DP2-1 DP21-60 5/3/1999 57.0 - 60.0 Silver 3650 MG/L 0.012
DP2-4 DP24-55 5/6/1999 52.0 - 55.0 Silver 3170 MG/L 0.012
DP2-2 DP22-50 5/4/1999 47.0 - 50.0 Silver 2340 MG/L 0.012
DP2-2 DP22-60 5/4/1999 57.0 - 60.0 Silver 1840 MG/L 0.012
DP2-3 DP23-60 5/5/1999 57.0 - 60.0 Silver 1720 MG/L 0.012
DP2-1 DP21-50 5/3/1999 47.0 - 50.0 Silver 1360 MG/L 0.012
DP2-4 DP24-45 5/6/1999 42.0 - 45.0 Silver 1140 MG/L 0.012

WC5-1D WC5-1D 7/13/1999 74.5 - 84.5 Silver 0.050 MG/L 0.012
DP2-3 DP23-60 5/5/1999 57.0 - 60.0 Zinc 0.3260 MG/L 0.123
DP2-2 DP22-50 5/4/1999 47.0 - 50.0 Zinc 0.180 MG/L 0.123

WC2-2D WC2-2DDL1 11/10/1999 51.5 - 61.5 Zinc 0.1260 MG/L 0.123
Notes:
Pilot- and Bench-scale Data not presented on this table
J - Estimated Value
mg/L = Milligrams per liter
SWPC = Surface water protection criteria
ft bgs = feet below ground surface
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APPENDIX B 

Unrestricted use scenario 

The industrial and commercial reuse of the Stratford Army Engine Plant (SAEP) will require 
land use restrictions as a component of both the soil and groundwater remedies.  The land use 
restrictions will at a minimum include prohibition on residential use, restrictions on ground water 
use and restrictions on building construction.  DoD guidance recommends that feasibility studies 
that consider remedies requiring land use restrictions also include an evaluation of an 
unrestricted use alternative.  Evaluating the unrestricted use alternative allows decision makers to 
consider the impact of cost in remedy selection.  An unrestricted use of the SAEP would require 
an evaluation of soil and groundwater remedial alternatives that will result in no associated 
environmental land use restrictions.  

An unrestricted use for soil would require remediation to meet residential direct exposure criteria 
to the extent that there would be no exposure restrictions on soil.  Considering this, remediation 
of soils to meet an unrestricted use would exclude a soil cover to address the direct exposure 
pathway because digging and maintenance restrictions would be needed.  This would also 
eliminate the alternative of remediation of soils to only 4 feet deep (soils considered accessible) 
and placement of clean fill because a land use restriction would be needed on deeper soils 
between 4 feet and the water table.  Also, rendering soils inaccessible through land use controls 
on existing pavement, concrete and buildings would require long-term maintenance and would 
not result in an unrestricted use.  Treatment of some soils in-situ would be possible, but a proven 
remedy that would meet the goal of unrestricted use would be excavation and offsite disposal of 
all soils above the residential direct exposure criteria.   

Contaminants above residential direct exposure criteria include volatile organic compounds 
(VOCs), polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), total 
petroleum hydrocarbons (TPH) and inorganics.  PAHs are found above residential direct 
exposure criteria throughout the main site and south parking lot and define the extent of soil 
contamination.  PAHs including benzo (a) anthracene, benzo (a) pyrene and benzo (b) 
fluoranthene are found at and above the residential direct exposure criteria of 1 part per billion 
(ppb), which was determined to be a site-wide industrial background.  The PAHs present in soil 
above residential direct exposure levels would require the excavation, disposal and backfill of a 
large portion of soils on the main site and the south parking lot, making this scenario neither 
practicable nor cost effective.  Also, this remedy would require removal of contamination from 
the causeway and dike, which because of residual soil contamination above residential DEC will 
require restrictions on disturbance.   

An unrestricted use of SAEP would also require a remedy that would result in no land use 
restrictions associated with the residential groundwater volatilization criteria.  The volatilization 
criteria apply to groundwater underlying the entire site.  VOCs, mainly trichloroethene (TCE) are 
present in groundwater above residential volatilization criteria across most of the site.  In this 
case, a groundwater remedy that involves vapor containment or collection would not meet an 
unrestricted use because maintenance would be part of future land use.  The groundwater at 
SAEP requires that construction of buildings incorporate vapor controls to prevent intrusion.  
The only conceivable remedy would be to remove contaminants from groundwater to meet the 
residential volatilization criteria.  This would allow for residential use of the site without future 
restrictions on construction, but because of the extent and magnitude of contamination it is 



neither a practicable nor cost effective solution.  VOC above the residential groundwater 
volatilization criteria cover an estimated 65 acres and there is no known technology that is 
capable of destroying that amount of mass and result in levels that meet the restrictive criteria for 
protection of human health.   
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Appendix C 
 

Remedial Cost Estimates 
 

Stratford Army Engine Plant 
Stratford, Connecticut 

 
 
 

Cost estimates for 3 Soil Alternatives, and 2 Indoor Air Alternatives are presented in this 
Appendix.  There are several Tables and Exhibits associated with each Alternative.  A 
separator page has been placed between each of the alternatives with a description of 
the Tables and Exhibits presented for the alternative.  The cost estimates were 
developed following EPA protocols presented in A Guide to Developing and 
Documenting Cost Estimates During the Feasibility Study (EPA July, 2000, [EPA 540-R-
00-002, OSWER 9355.0-75]).  Some of the unit costs used were taken from the Draft 
Initial Screening of Alternatives, Stratford Army Engine Plant, Stratford, Connecticut 
(Harding ESE, May, 2002).  Much of the unit cost information was drawn from 
Environmental Remediation Cost Data – Unit Price and Environmental Remediation 
Cost Data – Assemblies (both from RSMeans, 2004).   



Appendix C - Alternative Soil 2 
Ex-Situ Treatment and On-Site Backfill 

 
Exhibits  

 
Exhibit Soil 2-1 – Cost Estimate Summary – Alternative Soil 2 
Exhibit Soil 2-2 – Cost Worksheet Soil 2 – Capital Cost Sub-Element – Construction 

Activities:  Mobilization/Demobilization 
Exhibit Soil 2-3 – Cost Worksheet Soil 2 – Capital Cost Sub-Element – Construction 

Activities:  Monitoring, Sampling, Testing, and Analysis 
Exhibit Soil 2-4 – Cost Worksheet Soil 2 – Capital Cost Sub-Element – Construction 

Activities:  Site Work 
Exhibit Soil 2-5 – Cost Worksheet Soil 2 – Capital Cost Sub-Element – Construction 

Activities:  Soil Excavation 
Exhibit Soil 2-6 – Cost Worksheet Soil 2 – Capital Cost Sub-Element – On-Site 

Treatment 
Exhibit Soil 2-7 – Cost Worksheet Soil 2 – Capital Cost Sub-Element – Institutional 

Controls 
Exhibit Soil 2-8 – Cost Worksheet Soil 2 – O&M Cost Sub-Element – Site O&M 
Exhibit Soil 2-9 – Cost Worksheet Soil 2 – O&M Cost Sub-Element – Institutional 

Controls 
Exhibit Soil 2-10 – Cost Worksheet Soil 2 – Periodic Cost Sub-Element – Five-Year 

Review  
 

Tables 
 

Table Soil 2-1 – Capital Cost Element Checklist – Alternative Soil 2 – Ex-Situ Treatment 
and On-Site Backfill 

Table Soil 2-2 – O&M Cost Element Checklist – Alternative Soil 2 – Ex-Situ Treatment 
and On-Site Backfill 

Table Soil 2-3 – Periodic Cost Element Checklist – Alternative Soil 2 – Ex-Situ 
Treatment and On-Site Backfill 



APPENDIX C EXHIBIT Soil 2-1
COST ESTIMATE SUMMARY - ALTERNATIVE SOIL 2

Alternative Soil 2
Ex-Situ Treatment with On-Site Backfill

Site:  Stratford Army Engine Plant Description:  Soil Alternative 2 consists of the excavation of the contaminated soil, ex-situ 
Location:  Stratford, Connecticut treatment and on-site backfill.  The ex-situ treatment will consist of 
Phase:  Feasibility Study (-30% to +50%) low temperature thermal desorption (LTTD) for organics and 
Base Year:  2004 solidification/stabilization for inorganics.  
Date:  

CAPITAL COSTS:
UNIT

DESCRIPTION QTY UNIT COST TOTAL NOTES

Mobilization / Demobilization 1 LS $215,680 $215,680 Plans/permitts, temporary facilities, temporary
 utilities, decon units, & demob

Monitoring, Sampling, Testing, and Analysis 1 LS $586,174 $586,174 PID and confirmation soil sampling

Site Work 1 LS $2,024,458 $2,024,458 Hard surface demolition, soil storage area, 
earthwork

Soil Excavatoin 1 LS $637,059 $637,059 Excavation and stockpiling of contaminated soil 

On-Site Treatment 1 LS $4,288,527 $4,288,527 LTTD, and solidification/stabilization 

SUBTOTAL $7,751,898

Contingency 20% $1,550,380 10% scope + 10% bid

SUBTOTAL $9,302,278

Project Management 5% $465,114
Remedial Design 6% $558,137
Construction Management 6% $558,137

Institutional Controls
Institutional Controls Plan 1 LS $19,772 $19,772

SUBTOTAL $10,903,437

TOTAL CAPITAL COST $10,903,437

O&M COSTS:  
UNIT

DESCRIPTION QTY UNIT COST TOTAL NOTES

Site O&M 1 LS $1,556 $1,555.50 Grass mowing & fertilizing

Institutional Controls 1 LS $6,438 $6,438

TOTAL ANNUAL O&M COST $7,993

PERIODIC COSTS:  
UNIT

DESCRIPTION YEAR QTY UNIT COST TOTAL NOTES

Five Year Review Report 5 & 10 1 EA $25,317 $25,317 1 report at end of year 5

SUBTOTAL $25,317

PRESENT VALUE ANALYSIS:
TOTAL DISCOUNT PRESENT 

COST TYPE YEAR COST FACTOR (7%) VALUE NOTES

Capital Cost 1 $10,903,437 1.000 $10,903,437
Annual O&M Cost 2 - 15 $111,904 8.745 $69,900
Periodic Cost 5 $25,317 0.7130 $18,051 5-year review, update i.c. plan
Periodic Cost 10 $25,317 0.5080 $12,861 5-year review, update i.c. plan

$11,065,974 $11,004,248

TOTAL PRESENT VALUE OF ALTERNATIVE $11,004,248

$25,317
$25,317

TOTAL COST 
PER YEAR

$10,903,437
$7,993



APPENDIX C EXHIBIT Soil 2-2
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment with On-Site Backfill
Capital Cost Sub-Element
Construction Activities:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/04/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

The contractor and subcontractor will move equipment and materials to the site to perform the remedial action.  This activity 
includes preparation of submittals and implementation plans, temporary facilities, temporary untilities, and post construction
submittals.  

Cost Analysis:  

Mobilization/Demobilization costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Plans
Engineering Support 65 HR $100.00 $100.00 $6,500.00 Harding ESE
Non-Engineering Support 24 HR $40.00 $40.00 $960.00 Harding ESE
Computers, etc. 40 HR $10.00 $400.00 Harding ESE
Report Copying, etc. 1 LS $500.00 $500.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $250.00 $250.00 Harding ESE

Permitting
Engineering Support 24 HR $100.00 $100.00 $2,400.00 Harding ESE
Non-Engineering Support 16 HR $40.00 $40.00 $640.00 Harding ESE
Computers, etc. 40 HR $10.00 $400.00 Harding ESE
Report Copying, etc. 1 LS $5,000.00 $5,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $200.00 $200.00 Harding ESE

Subtotal:   $17,250.00
Escalation (3996/3612):  $19,083.89

Temporary Facilities
12 MO $246.79 $246.79 $2,961.48 RS Means
12 MO $82.65 $82.65 $991.80 RS Means
6 CSF*W $30.31 $30.31 $181.86 RS Means

12 CSF $10.18 $2.34 $12.52 $150.24 RS Means
Temporary Electrical Power 12 CSF $90.53 $90.53 $1,086.36 RS Means
Temporary Communication 12

Subtotal:  $5,371.74
Localization:  $5,855.20

Temporary Utilities
Electrical Service 1 LS $25,000.00 $25,000.00 Place Holder
Water Service 1 LS $25,000.00 $25,000.00 Place Holder
Communications Line 1 LS $5,000.00 $5,000.00 Place Holder

Subtotal:  $55,000.00

Notes:  A cost estimate for temporary utilities at the site will depend on the remedial system design and a variety of other 
unknowns.  Decontamination equipment will require power from temporary service or generator, and water from a tank or 
temporary service.  For the period of construction a portable toilet has been added to the cost so sewer service should not 
be required.  The water from the decontamination system will have to be tested and manifested for off site disposal.   
There will be additional operations and maintenance charges associated with the decon units labor, soap, water, power, etc.  
Communications lines may be necessary for the trailer, security system, and any remedial system alarms.  
A cost of $55,000 has been included to cover the electrical, water and communications services, but a more detailed cost 
estimate will be required during the remedial design.  

Temporary Lighting

DESCRIPTION

Temporary Office 32' x 8' w/o hookup
Portable Toilet 
Temporary Heat
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APPENDIX C EXHIBIT Soil 2-2
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment with On-Site Backfill
Capital Cost Sub-Element
Construction Activities:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/04/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Mobilization

Storage Box 1 EA $150.00 $150.00 Harding ESE
Move In Tractor-Loader-Backhoe 3 LS $600.00 $1,800.00 Harding ESE

Subtotal:  $1,950.00
Escalation (3996/3545):  $2,198.08

Building Personnel Decon Pad

8' x 6" railroad ties 10 EA $43.45 $434.50 RSMeans
40 mil Polymeric Liner, 4725 SF $1.36 $6,426.00 RSMeans
  High-density Polyethylene
(35' x 15' x 9 applications)
10 GPM, 1/2 HP, Centrifugal Pum 1 EA $916.73 $916.73 RSMeans
Other direct costs 1 LS $500.00 $500.00

Subtotal:  $8,277.23
Localization:  $9,022.18

Note:  Equipment decontamination unit is already on site and will be maintained during remedial operations.  

Demobilization
Storage Box 1 EA $150.00 $150.00 Harding ESE

Remove Personnel Decon Pad
Labor Foreman 5 HR $34.05 $34.05 $170.25 *Harding ESE
Laborers 20 HR $32.72 $32.72 $654.40 *Harding ESE
Operator 5 HR $47.51 $47.51 $237.55 *Harding ESE
Tractor-Loader-Backhoe 5 HR $28.00 $28.00 $140.00 *Harding ESE

Disposal of debris
Dumpster rental 30 DAY $1.56 $46.80 RSMeans
Dumpster pull 1 EA $358.62 $358.62 RSMeans
Miscellaneous Dump Charge 30 CY $10.89 $326.70 RSMeans

Equipment Demobilization
Move Out Tractor-Loader-Backhoe 3 LS $600.00 $1,800.00 Harding ESE

Subtotal:  $35,559.04
Escalation (3996/3545):  $40,082.92

Note:  Equipment decontamination unit will be maintained on site following remedial activities.  

Preconstruction Submittals - Assume they are covered under the construction contractor's overhead.
Post Construction Submittals - Assume they are covered under the construction contractor's overhead.
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APPENDIX C EXHIBIT Soil 2-2
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment with On-Site Backfill
Capital Cost Sub-Element
Construction Activities:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/04/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Subtotal:  $112,158.38

Subcontractor Overhead:  25% $28,039.59
Subtotal:  $140,197.97

Subcontractor Profit:  8% $11,215.84
Subtotal:  $151,413.81

Prime Contractor Overhead:  15% $25,574.65
Subtotal:  $196,072.35

Prime Contractor Profit:  10% $19,607.24

TOTAL UNIT COST:  $215,679.59

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote if from local vender.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Includes 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT Soil 2-3
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment with On-Site Backfill
Capital Cost Sub-Element
Construction Activities:  Monitoring, Sampling, Testing and Analysis

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/04/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Health and safety monitoring will take place during site work including monitoring of personnel protective equipment.  
Confirmation soil sampling from excavations will take place.  Confirmation soil sampling following treatment and prior to 
backfill will take place.  Samples collected will be analyzed at an off site laboratory.  The data collected will be added to the site 
chemistry data base. 

Cost Analysis:  

Monitoring, Sampling, Testing and Analysis costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Air Monitoring 
PID Rental 9 MO $1,003.00 $9,027.00 RSMeans

Localization:  $9,839.43

Soil Sample Analysis (10% QC/QA)
VOCs 242 EA $189.00 $45,738.00 Harding ESE
SVOCs 242 EA $278.00 $67,276.00 Harding ESE
TPH 242 EA $61.00 $14,762.00 Harding ESE
TAL metals 242 EA $322.00 $77,924.00 Harding ESE
PCBs 242 EA $158.00 $38,236.00 Harding ESE
TCLP (metals and VOCs only) 242 EA $610.00 $147,620.00 Harding ESE

Data Validation
Chemist 160 HR $115.00 $115.00 $18,400.00 Harding ESE

Notes:  The number of samples is based on 160 samples to confirm the sides of the excavations, 60 samples to confirm stockpiles, and 
QA/QC samples (10%).  Stock pile sampling at 1 sample/500 CY stock pile. 

Subtotal:  $409,956.00
Escalation:  $453,539.36

Subtotal:  $463,378.79

Prime Contractor Overhead:  15% $69,506.82
SUBTOTAL:  $532,885.61

Prime Contractor Profit:  10% $53,288.56

TOTAL UNIT COST:  $586,174.17

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote if from local vender.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Built into chemical analysis fee
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT Soil 2-4
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment with On-Site Backfill
Capital Cost Sub-Element
Construction Activities:  Site Work

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/04/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Site Work includes:  demolition of hard surfaces over contaminated soil and stockpiling of debris, backfill of soil post-treatment,  
fencing, signage, utilities, storm drainage/subdrainage, and sediment barriers.  

Cost Analysis:  

Site Work costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Demolition (Level D)
Demolish Bituminous Pavement 7,015 SY $3.89 $27,288.35 RSMeans
with Power Equipment
Demolish Rod Reinforced Concrete 63,138 SF $9.01 $568,873.38 RSMeans
6" Thick with Power Equipment

Notes:  Assume 126,275 ft2 of area to be demolished, roughly 1/2 (63,138 ft2) of area asphalt, and roughly 1/2 (63,138 ft2) of area concrete.  

Debris Disposal 
Dump charges general non-haz 4,700 CY $10.89 $51,183.00 RSMeans
Personnel Protective Equipment 35 DAY $35.00 $1,225.00 Harding ESE

Subtotal:  $647,344.73
Localization:  $705,605.76

Escalation (3996/3612):  $1,355.23
Subtotal:  $706,960.99

Diked area for Soil Stockpiles
Fill Soil 240 CY $8.00 $1,920.00 Harding ESE
Perimeter Dike Construction

Supervisor 20 HR $34.05 $34.05 $681.00 *Harding ESE
Laborer 40 HR $32.72 $32.72 $1,308.80 *Harding ESE
Operator 20 HR $47.51 $47.51 $950.20 *Harding ESE
Loader 20 HR $28.00 $28.00 $560.00 *Harding ESE

Sand bags 100 EA $2.00 $200.00
6000 Gallon Horizontal Plastic Sump 1 EA $5,257.00 $5,257.00 RSMeans

with 6" NPT connection
80 Mil Polymeric Liner, High Density 62,500 SF $2.49 $155,625.00 RSMeans

Polyethylene
26" x 26", 5' deep Area Drain with Grate 1 EA $2,476.00 $2,476.00 RSMeans
5' x 5' x 5' Reinforced Concrete Sump 1 EA $2,919.00 $2,919.00 RSMeans
10 GPM, 1/2 HP, Centrifugal Pump 1 EA $916.73 $916.73 RSMeans
2.5" PVC Double-wall piping, w 20 LF $34.63 $692.60 RSMeans

fittings 
Waste Pile Cover, 185 Lb Tear, 62500 SF $2.71 $169,375.00 RSMeans

3-4 Year Life
Sand bags 200 EA $2.00 $400.00
Ramp for Loaders/Trucks

Concrete No Skid Ramps 2 EA $655.64 $1,311.28 RSMeans

DESCRIPTION
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APPENDIX C EXHIBIT Soil 2-4
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment with On-Site Backfill
Capital Cost Sub-Element
Construction Activities:  Site Work

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/04/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Notes:  The soil stockpiles may generate liquids.  The piles will be covered, but during precipitation they will erode and the soil 
water should be collected and handled so the run off does not reach surface water.  

Subtotal:  $338,972.61 RSMeans
Localization:  $369,480.14

Subtotal:  $5,420.00 Harding ESE
Escalation (3996/3612):  $2,124.12
Escalation (3996/3545):  $3,945.28

Subtotal:  $375,549.54

Earthwork
Fine Grading & Soil Prep. 3 ACRE $25.72 $44.08 $0.00 $69.80 $209.40 RSMeans

Area Preparation, 67% level & 33% 
Slope

Vegetation and Planting
Topsoil 2,500 CY $4.06 $2.89 $20.00 $26.95 $67,375.00 RSMeans
Seeding/Mulch/Fertilizer 3.00 ACRE $74.49 $89.91 $373.22 $537.62 $1,612.86 RSMeans
Erosion Control Netting, 4' Wide 14,500 SY $0.29 $0.23 $0.66 $1.18 $17,110.00 RSMeans

Jute Mesh
Watering with 3,000-Gallon Tank Truck 30.0 ACRE $60.19 $1,805.70 RSMeans

(per pass x 10 passes)
Storm Drainage/Subdrainage

Note:  During backfill every effort shall be made to grade the site so that storm water will not pond on the site and  
will run off to stormwater collection drains on the site.  During design drainage will have to be considered and the new 
drainage pattern from the backfilled areas shall be routed into the existing storm water collection, treatment and 
discharge system at SAEP.  There is no cost associated with the Storm Drainage & Subdrainage in this cost estimate.  

Sediment Barriers
Filter Barrier 3,000 LF $1.41 $0.70 $2.11 $6,330.00 RSMeans

Subtotal:  $94,442.96
Localization:  $102,942.83

SUBTOTAL:   $1,185,453.35

Subcontractor Overhead:  25% $296,363.34
Subtotal:  $1,481,816.69

Subcontractor Profit:  8% $118,545.34
Subtotal:  $1,600,362.03

Prime Contractor Overhead:  15% $240,054.30
SUBTOTAL:  $1,840,416.33

Prime Contractor Profit:  10% $184,041.63

TOTAL UNIT COST:  $2,024,457.97

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies  (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price , RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies  RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Some level D adjustment, some work on level E.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote if from local vender.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT Soil 2-5
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment with On-Site Backfill
Capital Cost Sub-Element
Construction Activities:  Soil Excavation

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/09/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Soil Excavation includes all contaminated soil excavation to predetermined depths and soil stockpiling at the site.  

Cost Analysis:  

Soil Excavation costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Excavation/Stockpiling
Clearing Utilities 1 LS $2,000.00 $2,000.00 Harding ESE
Soil Excavation 27,628 CY $10.00 $276,280.00 Harding ESE
Personnel Protective Equip., Level D 80 DAY $35.00 $2,800.00 Harding ESE
Shoring for 15', excavation, 22 psf 6300 SF $3.42 $3.69 $1.93 $9.04 $56,952.00 RSMeans

Steel Sheet, Pull and Salvage
(420 linear feet along dike)
(Level D, Labor Rate + 22%)

Storm Drainage/Subdrainage
Note:  During backfill every effort shall be made to grade the site so that storm water will not pond on the site and  
will run off to stormwater collection drains on the site.  During design drainage will have to be considered and the new 
drainage pattern from the backfilled areas shall be routed into the existing storm water collection, treatment and 
discharge system at SAEP.  There is no cost associated with the Storm Drainage & Subdrainage in this cost estimate.  

Subtotal:  $56,952.00 RSMeans
Localization:  $62,077.68

Subtotal:  $281,080.00 Harding ESE
Escalation:  $310,962.26

Subtotal:  $373,039.94

SUBTOTAL:   $373,039.94

Subcontractor Overhead:  25% $93,259.98
Subtotal:  $466,299.92

Subcontractor Profit:  8% $37,303.99
Subtotal:  $503,603.92

Prime Contractor Overhead:  15% $75,540.59
SUBTOTAL:  $579,144.51

Prime Contractor Profit:  10% $57,914.45

TOTAL UNIT COST:  $637,058.96

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies  (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price , RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies  RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Some level D adjustment, some work on level E.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote if from local vender.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT Soil 2-6
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment with On-Site Backfill
Capital Cost Sub-Element
Construction Activities:  On-Site Treatment

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

The contaminated material excavated at the site will be treated on site using a combination of low temperature thermal
desorption (LTTD) and ex-situ solidification/stabilization.  The treated soil will be backfilled on site.  
An after-burner will be used to burn off the VOCs from the soil.  The LTTD system will require an air permit and monitoring.  

Cost Analysis:  

On-Site Treatment costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

LTTD (38,678 TON [27,626 CY] soil to treat)
3.0 CY Wheel Loader 480 HR $85.67 $41,121.60 RSMeans
6" Structural Slab on Grade 5,000 SF $5.15 $25,750.00 RSMeans
LTTD, VOC/Fuel Contaminated Soil, 1 EA $111,421.00 $111,421.00 RSMeans

Fixed Costs (Mob/Demob, 
Engineering), 10,001 - 50,000 Tons

LTTD, VOC/Fuel Contaminated Soil, 38,678 TON $33.43 $1,293,005.54 RSMeans
Low Moisture Content, Service 
Contract 10,001-50,000 Tons

Spray Water Dust Suppression 100 EA $50.00 $5,000.00 RSMeans
Subtotal:  $1,476,298.14

Localization:  $1,609,164.97

Solidification/Stabilization (9,815 TON [7,011 CY] of soil impacted with inorganics)
3.0 CY Wheel Loader 480 HR $85.67 $41,121.60 RSMeans
6" Structural Slab on Grade 5,000 SF $5.15 $25,750.00 RSMeans
550 Gallon, Stainless Steel 3 MO $300.00 $900.00 RSMeans

Aboveground Wastewater
Holding Tank, Rental

21,000 Gallon Steel, Open Top, Tank 3 MO $1,150.00 $3,450.00 RSMeans
Rental

200 KW Diesel Generator, 3 Phase 1 EA $49,433.00 $49,433.00 RSMeans
Truck Scale Rental 3 MO $3,175.00 $9,525.00 RSMeans
R60 Rough Terrain Forklift, 6,000 Lb

@ 24" LC 480 HR $94.39 $45,307.20 RSMeans
Portland Cement Type I (Bulk) 5,000 TON $82.00 $410,000.00 RSMeans
Tank Truck Standby Time for 50 HR $11.42 $571.00 RSMeans

Solidification/Stabilization Unit
7.5 HP Sludge Pump, 1" Maximum 3 MO $1,148.00 $3,444.00 RSMeans

Particle Size, Rental
1 CY Plywood Boxes 10 EA $58.58 $585.80 RSMeans
Operations Labor for Process 480 HR $39.30 $18,864.00 RSMeans

Equipment
Bulk Chemical Transport (40,000 Lb 1 EA $2,325.00 $2,325.00 RSMeans

Truckload)
10 CY Mixing System 3 MO $5,291.00 $15,873.00 RSMeans
Nonpressurized Water System for 1 EA $2,200.00 $2,200.00 RSMeans

10 CY Waste Mixer
Belt Feeder for 10 CY Mixer, 13' Long 1 EA $11,200.00 $11,200.00 RSMeans
Dust Collection with 2 HP Blower 1 EA $8,150.00 $8,150.00 RSMeans

and Controls
Water Pump, 3" Self-priming with 10 1 EA $8,075.00 $8,075.00 RSMeans

HP Motor
Radial Stacking Conveyor with 2 CY 1 EA $54,000.00 $54,000.00 RSMeans

Hopper, 55' Long

DESCRIPTION
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APPENDIX C EXHIBIT Soil 2-6
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment with On-Site Backfill
Capital Cost Sub-Element
Construction Activities:  On-Site Treatment

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

15 CY Waste Mixer 3 MO $5,641.00 $16,923.00 RSMeans
Solidification/Stabilization Ancillary 1 EA $8,583.00 $8,583.00 RSMeans

Equipment
Mobilization/Demobilization of 1 EA $1,277.00 $1,277.00 RSMeans

Solidification/Stabilization Equip.
Maintenance of Solidification/ 0.25 YR $6,130.00 $1,532.50 RSMeans

Stabilization Unit
3,000 PSI Pressure Washer, 4.5 GPM 1 EA $6,875.00 $6,875.00 RSMeans
Operation of Pressure Washer, 240 HR $46.81 $11,234.40 RSMeans

Including Water, Soap, Electricity,
Labor

61.5' Automatic Conveyor, 45 FPM, 1 EA $7,615.00 $7,615.00 RSMeans
Horizontal 24" Belt, Center Drive

34' Automatic Inclined Conveyor, 1 EA $8,068.00 $8,068.00 RSMeans
25 Degree, 24" Belt, Loader/End 
Idler

Refuse Bottom Hopper, Aluminized 1 EA $615.64 $615.64 RSMeans
Steel, 18" Diameter

5' x 16' Double-tray Vibrating Screening 1 EA $31,609.00 $31,609.00 RSMeans
Unit, with Motor with Accessories

3" Polyethylene (SDR 21) Piping 200 LF $8.32 $1,664.00 RSMeans
100 GPM, 150' Head, 7.5 HP, 1 EA $1,578.00 $1,578.00 RSMeans

Centrifugal Pump
Electrical Charge 0 KWH $0.07 $0.00 RSMeans
Diesel Fuel 1000 GAL $1.15 $1,150.00 RSMeans
Process Water, Supplied by Tanker 125 KGAL $10.20 $1,275.00 RSMeans

Truck
Spray Water Dust Suppression 50 EA $50.00 $2,500.00 RSMeans
Staff Engineer 480 HR $25.34 $12,163.20 RSMeans
Personnel Protective Equipment 60 DAY $35.00 $2,100.00 Harding ESE

Subtotal:  $827,537.34
Localization:  $899,726.70

Escalation (3996/3612):  $2,323.26
SUBTOTAL:  $902,049.96

Preconstruction Submittals - Assume they are covered under the construction contractor's overhead.
Post Construction Submittals - Assume they are covered under the construction contractor's overhead.

Subcontractor Overhead:  25% $627,803.73
Subtotal:  $3,139,018.66

Subcontractor Profit:  8% $251,121.49
Subtotal:  $3,390,140.15

Prime Contractor Overhead:  15% $508,521.02
Subtotal:  $3,898,661.18

Prime Contractor Profit:  10% $389,866.12

TOTAL UNIT COST:  $4,288,527.30

Notes:  1 CY Soil ~ 1.4 TON Soil 
27,626 CY of soil are impacted with one or more of VOCs, TPH, SVOCs, PCBs, and inorganics
Of the 27,626 CY of soil, 7,011 CY are impacted with inorganics.  
27,626 CY of soil for LTTD then 7,011 CY of soil for Solidification/Stabilization.  
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APPENDIX C EXHIBIT Soil 2-6
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment with On-Site Backfill
Capital Cost Sub-Element
Construction Activities:  On-Site Treatment

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote if from local vender.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT Soil 2-7
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment, On-Site Backfill
Capital Cost Sub-Element
Institutional Controls

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/09/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Development of land use restrictions and engineering controls associated with soil alternative.  At a minimum to include
restrictions on property use and soil excavation.  

Cost Analysis:  

Costs for Institutional Controls:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

0 HR $200.00 $200.00 $0.00 Harding ESE
Environmental Attorney 40 HR $125.00 $125.00 $5,000.00
Other Engineering Support 40 HR $100.00 $100.00 $4,000.00 Harding ESE
Other Non-Engineering Support 16 HR $40.00 $40.00 $640.00 Harding ESE
Computers, etc.  16 HR $10.00 $160.00 Harding ESE
Report Copying, etc. 1 LS $5,000.00 $5,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $200.00 $200.00 Harding ESE
Travel to Site 2 DAY $65.00 $130.00 Harding ESE
Per Diem 4 DAY $125.00 $500.00 Harding ESE

Subtotal:  $15,630.00
Localization:  NA

Escalation:  $17,291.66

Prime Contractor Overhead:  15% $2,344.50
SUBTOTAL:  $17,974.50

Prime Contractor Profit:  10% $1,797.45

TOTAL UNIT COST:  $19,771.95

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  
An attorney has been added to assist the contractor and the Army in negotiation with the City and State.  
The hours for Engineering Support have been increased as well to cover meetings and negotiations.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION

Engineering Manager, P.E. 



APPENDIX C EXHIBIT Soil 2-8
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment - On-Site Backfill
O&M Cost Sub-Element
O&M Activities:  Site O&M

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/09/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

The grass at the site will have to be mowed 6 times each summer and fertilzed annually.  

Cost Analysis:  

Annual Site O&M Costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Mow Grass on Cap (3 acres x 6 mo) 18 ACRE $30.92 $556.56 Harding ESE
Fertilize 3 ACRE $88.92 $266.76 Harding ESE

Subtotal:  $823.32
Escalation:  $910.85

Subcontractor Overhead:  25% $227.71
Subtotal:  $1,138.56

Subcontractor Profit:  8% $91.08
Subtotal:  $1,229.65

Prime Contractor Overhead:  15% $184.45
Subtotal:  $1,414.09

Prime Contractor Profit:  10% $141.41

TOTAL UNIT COST:  $1,555.50

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Level E
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit Calculated at 25% overhead and 10% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT Soil 2-9
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment - On-Site Backfill
O&M Cost Sub-Element
O&M Activities:  Institutional Controls

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/09/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Annual inspection and update of institutional controls.  

Cost Analysis:  

Annual Institutional Control Costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

10 HR $115.00 $115.00 $1,150.00 Harding ESE
Travel to Site 1 DAY $65.00 $65.00 Harding ESE
Per Diem 1 DAY $125.00 $125.00 Harding ESE
ODCs/equipment 1 LS $500.00 $500.00 Harding ESE
Report 24 HR $115.00 $115.00 $2,760.00 Harding ESE

Subtotal:  $4,600.00
Escalation:  $5,089.04

Prime Contractor Overhead:  15% $763.36
SUBTOTAL:  $5,852.39

Prime Contractor Profit:  10% $585.24

TOTAL UNIT COST:  $6,437.63

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Level E
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION

Project Engineer



APPENDIX C EXHIBIT Soil 2-10
COST WORKSHEET - ALTERNATIVE SOIL 2

Alternative Soil 2 Ex-Situ Treatment - On-Site Backfill
Periodic Cost Sub-Element
Five Year Review

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/09/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Services to prepare required five-year review reports.  The five-year review is designed to summarize the previous five-years of
remedial work, evaluate progress, and suggest changes in remedial approach as appropriate.  

Cost Analysis:  

Costs per Five-Year Review:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Engineering Manager, P.E. 20 HR $200.00 $200.00 $4,000.00 Harding ESE
Other Engineering Support 100 HR $100.00 $100.00 $10,000.00 Harding ESE
Other Non-Engineering Support 40 HR $40.00 $40.00 $1,600.00 Harding ESE
Computers, etc. 80 HR $10.00 $800.00 Harding ESE
Report Copying, etc.  1 LS $1,000.00 $1,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $500.00 $500.00 Harding ESE
Travel to site 1 DAY $65.00 $65.00 Harding ESE
Per Diem 1 DAY $125.00 $125.00 Harding ESE

Subtotal:  $18,090.00

Escalation:  $20,013.19

Prime Contractor Overhead:  15% $3,001.98
SUBTOTAL:  $23,015.17

Prime Contractor Profit:  10% $2,301.52

TOTAL UNIT COST:  $25,316.68

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C TABLE Soil 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 2 EX-SITU WITH ON-SITE BACKFILL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Mobilization/ Bringing equipment and Construction Equipment
Demobilization personnel to the site Submittals/Implementation Plans

(mobilization) or removing Air Monitoring Plan
equipment and personnel Construction Quality Control Plan
(demobilization) for purposes Construction Schedule
of constructing or installing Environmental Protection Plan
the remedial action. Materials Handling/Transportation/Disposal Plan
Includes Permits
setup/construction Sampling and Analysis Plan
and/or removal of Site Health and Safety Plan
temporary facilities Site Security Plan
and utilities.  Does not include Site Work Plan
mobilization or demobilization Storm Water Pollution Prevention Plan
specific to construction or Training & Medical Certifications
installing an on-site Temporary Facilities
treatment facility.  Office Trailers

Storage Facilities
Security Fencing & Signs
Roads and Parking
Decontamination Facilities

Temporary Utilities
Temporary Relocation of Roads/Structures/Utilities
Post-Construction Submittals

As-Built Drawings
O&M Manuals
QA/QC Documentation

Site Security Personnel
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APPENDIX C TABLE Soil 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 2 EX-SITU WITH ON-SITE BACKFILL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Monitoring, Sampling, Sampling, testing, on- or Meteorological Monitoring
Testing, and Analysis off-site analysis, data Air Monitoring and Sampling

management, and quality Radiation Monitoring
assurance/quality control.  Health and Safety Monitoring
Includes monitoring to Personnel Protective Equipment
evaluate remedy Monitoring Wells
performance and/or Geotechnical Instrumentation
compliance with Soil Sampling
regulations.  Sediment Sampling

Surface Water Sampling
Groundwater Sampling
Radioactive Waste Sampling
Asbestos Sampling
Laboratory Chemical Analysis
On-Site Chemcial Analysis
Radioactive Waste Analysis
Geotechnical Testing
Chemical Data Management
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APPENDIX C TABLE Soil 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 2 EX-SITU WITH ON-SITE BACKFILL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Site Work Activities to establish the Demolition

infrastructure necessary for Clearing and Grubbing
the project (i.e., site Earthwork
preparation).  Also Stripping
includes permanent site Stockpiling
improvements and Excavation
restoration of areas or site Borrow
features disturbed during Grading
site remediation.  Site work Backfill
is generally assumed to be Topsoil
"clean work," meaning that Roads/Parking/Curbs/Walks
there is no contact with Vegetation and Planting
contaminated media or Topsoil
materials.  Excludes all site Seeding/Mulch/Fertilizer
work specific to Sodding
constructing or installing Erosion Control Fabric
an on-site treatment Shrubs/Trees/Ground Cover
facility.  Fencing/Signs/Gates

Utilities
Electrical
Telephone/Communications
Water/Sewer/Gas

Storm Drainage/Subdrainage
Sediment Barriers

Surface Water Collection Collection or containment Pumping
or Containment of contaminated surface Draining

water.  Excludes treatment, Channel/Waterway
off-site transportation, or Berm/Dike
off-site treatment/ Lagoon/Basin/Tank
disposal of contaminanted 
surface water.  
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APPENDIX C TABLE Soil 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 2 EX-SITU WITH ON-SITE BACKFILL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Groundwater Extraction Extraction or containment of Extraction/Injection Wells
or Containment contaminated groundwater. Vertical

Excludes treatment, off-site Horizontal
transportation, or off-site Extraction Trench
treatment/disposal of Pumps
contaminated groundwater. Piping

Lagoon/Basin/Tank
Subsurface Drains
Subsurface Barrier

Slurry Wall
Grout Curtain
Sheet Piling

Gas/Vapor Collection/ Collection or control of Collection Well System
Control off-gas or air emissions Collection Trench System

from contaminated Collection System at Lagoon Cover
sources.  Fugitive Dust Control

Vapor/Gas Emission Control

Soil Excavation Excavation and Excavation
handling of contaminated Hauling
soil.  Excludes treatment, Stockpiling
off-site transportation, or 
off-site treatment/disposal
of contaminated soil.  

Sediment / Sludge Removal or containment Excavation
Removal or Containment of contaminated sediment Dredging

or sludge.  Excludes Vacuuming
treatment, off-site Lagoon/Basin/Tank
transportation, or off-site
treatment/disposal of 
contaminated sediment or 
sludge.  
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APPENDIX C TABLE Soil 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 2 EX-SITU WITH ON-SITE BACKFILL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Demolition and Removal Demolition/removal of Drum Removal

contaminated or Tank Removal
hazardous materials or Piping Removal
structures.  Excludes Structure Removal
treatment, off-site Asbestos Removal
transportation, or off-site Contaminated Paint Removal 
disposal of contaminated Ordnance Removal and Destruction
or hazardous materials
or structures.  

Cap or Cover Construction of a multi- Subgrade Preparation
layered cap or cover over Gas Collection Layer
contaminated materials or Low Permeability Clay Layer
media (e.g., soil, sediment, Bentonite
sludge) to prevent or reduce Geosynthetic Clay Layer
exposure and minimize Geotextile
infiltration of surface water Geomembrane
and production of leachate.  Granular Drainage Layer

Geonet
Waste Placement (Cut/Fill)
Protective Soil Layer
Asphalt/Concrete Pavement
Topsoil
Erosion Control Fabric
Seeding/Mulch/Fertilizer

On-Site Treatment Construction or installation Mobilization/Demobilization
of a complete and usable Site Work
on-site facility for Structures
treatment of contaminated Process Equipment and Appurtenances
media (e.g., soil, solids, Non-Process Equipment
sediment, sludge, surface Startup and Testing
water, groundwater), including Equipment Upgrade/Replacement
in-situ and ex-situ techniques.  
Includes all mobilization and
site work required for the 
treatment facility.  
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APPENDIX C TABLE Soil 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 2 EX-SITU WITH ON-SITE BACKFILL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Off-Site Treatment / Final placement of Material Handling/Loading
Disposal contaminated media, material, Transportation to Off-Site Facility

or treatment residuals at off- Treatment/Disposal Fees
site commercial facilities, 
such as solid or hazardous 
waste landills and 
incinerators, that charge 
fees to accept waste 
based on certain criteria.  

Contingency Costs added to cover Scope Contingency
unknown, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
related to construction or
installation of the remedial 
action.  

Project Management Services to support Planning
construction or installation Community Relations
of remedial action not Bid/Contract Administration
specific to remedial design Cost and Performance Reporting
or construction management. Permitting

Legal
Construction Complete Report

Remedial Design Services to design the Field Data Collection and Analysis
remedial action, including Design Survey
pre-design activities to Treatability Study
collect the necessary data.  Bench-Scale

Pilot-Scale
Field-Scale

Preliminary/Intermediate/Final Design
Design Analysis
Plans & Specifications
Construction Cost Estimate
Construction Schedule
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APPENDIX C TABLE Soil 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 2 EX-SITU WITH ON-SITE BACKFILL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Construction Management Services to manage Submittal Review

construction or installation of Change Order Review
remedial action, excluding Design Modification
any similar services Construction Observation
provided as part of Construction Survey
construction activities.  Construction Schedule Tracking

QA/QC Documentation
O&M Manual
Record Drawings

Institutional Controls Non-engineering (i.e., Institutional Control Plans
administrative or legal) Restrictive Covenants
measures to reduce or Zoning
minimize potential for Property Easements
exposure to site Deed Notice
contamination or hazards Advisories
(i.e., limit site access or Groundwater Use Restrictions
restrict site access).  Site Information Database
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APPENDIX C TABLE Soil 2-2
O&M COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 2 EX-SITU TREATMENT WITH ON-SITE BACKFILL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

O&M Activities
Monitoring,  Sampling, testing, on- or Meteorological Monitoring
Sampling, Testing, off-site analysis, data Air Monitoring and Sampling
and Analysis1 management, and quality Radiation Monitoring

assurance/quality control  Health and Safety Monitoring
during the O&M period.  Personnel Protective Equipment
Can include monitoring to Monitoring Wells
evaluate remedy Soil Sampling
performance/compliance with  Sediment Sampling
regulations, or monitoring to Surface Water Sampling
track migration of Groundwater Sampling
contaminant plume.  Process Water Sampling

Process Air Sampling
Laboratory Chemical Analysis
On-Site Chemcial Analysis
Chemical Data Management

Extraction Operation and maintenance Operations Labor
Containment, or of on-sitesystemsto extract, Maintenance Labor
Treatment contain, or treat contaminated Equipment Upgrade/Replacement Repair
Systems2 media (e.g., soil, sediment, Spare Parts

sludge, surface water, or Equipment Ownership/Rental/Lease
groundwater). Consumable Supplies

Bulk Chemicals
Raw/Process Materials
Utilities

1 Site Monitoring, performance monitoring, or compliance monitoring.  
2 Specify extraction, containment, or treatment system.  Examples include groundwater extraction system,

engineered cap or cover, soil vapor extraction system, groundwater treatment facility, etc. 

More than one system may be associated with an individual alternative.  
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APPENDIX C TABLE Soil 2-2
O&M COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 2 EX-SITU TREATMENT WITH ON-SITE BACKFILL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

O&M Activities
Off-Site Treatment / Treatment and/or disposal Material Handling/Loading
Disposal of wastes generated during Transportation to Off-Site Facility

operations and maintenance Treatment/Disposal Fees
(e.g., on-site treatment 
residuals, monitoring wastes)
at off-site commercial
facilities, such as solid or 
hazardous waste landfills 
and incinerators.  

Contingency Costs to cover Scope Contingency
unknowns, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
associated with annual
O&M of the remedial action.  

Professional/Technical Services
Project Management Services to manage O&M Planning

activities not specific to Community Relations
technical support listed below.  Cost and Performance Reporting

Permitting
Legal 

Technical Support Services to monitor, evaluate, O&M Manual Updates
and report progress of O&M Oversight
remedial actions.  Progress Reports

Institutional Controls Annual update or Institutional Control Plans
maintenance of non- Restrictive Covenants
engineering measures to Zoning
reduce or minimize potential Property Easements
for exposure to site Deed Notice
contaminants or hazards.  Advisories

Groundwater Use Restrictions
Site Information Database

Page 2 of 2



APPENDIX C TABLE Soil 2-3
PERIODIC COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 2 EX-SITU TREATMENT WITH ON-SITE BACKFILL 

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction/O&M Activities
Remedy Failure Construction activities to Mobilization/Demobilization
or Replacement replace an installation remedy Site Work

or key components of the Structures
remedy.  Process Equipment and Appurtenances

Non-Process Equipment
Startup and Testing

Demobilization of Construction activity to Demolition and Removal
On-Site dismantle or take down Well Abondonment
Extraction, extraction, containment, or 
Containment, or treatment facility or 
Treatment equipment upon
Systems1 completion of remedial 

action.  

Contingency Costs to cover Scope Contingency
unknowns, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
associated with
Construction /O&M
activities.  

1 Specify extraction, containment, or treatment system.  Examples include groundwater extraction systems, soil 

vapor extraction system, groundwater treatment facility, etc.  More than one system may be associated with an 

individual alternative.  

Professional/Technical Services
Five Year Review Services to prepare five- Site Visit

year review reports (if Field Data Collection
hazardous substances, Data Review and Analysis
pollutants, or contaminants Report Preparation
remain on-site above levels 
that allow for unrestricted
use and unlimited 
exposure.  
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APPENDIX C TABLE Soil 2-3
PERIODIC COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 2 EX-SITU TREATMENT WITH ON-SITE BACKFILL 

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Professional/Technical Services (cont.)
Groundwater Services to analyze and Site Visit
Performance optimize on-going Field Data Collection
Optimization groundwater pump and Data Review and Analysis
Study treat systems.  Report Preparation

Remedial Acion Services to prepare Site Visit
Report remedial action report Field Data Collection

upon completion of Data Review and Analysis
remedial action.   Report Preparation

Institutional Controls Periodic update or Institutional Control Plans
maintenance of non- Restrictive Covenants
engineering measures to Zoning
reduce or minimize potential Property Easements
for exposure to site Deed Notice
contaminants or hazards.  Advisories

Groundwater Use Restrictions
Site Information Database
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Appendix C - Alternative Soil 3 
Various 

 
Exhibits  

 
Exhibit Soil 3-1 – Cost Estimate Summary – Alternative Soil 3 
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APPENDIX C EXHIBIT Soil 3-1
COST ESTIMATE SUMMARY - ALTERNATIVE SOIL 3

Alternative Soil 3
Various Treatment and Disposal Options

Site:  Stratford Army Engine Plant Description:  Alternative Soil 3 consists of the excavation of all contaminated soil above the 
Location:  Stratford, Connecticut RSRs except for the TPH contaminated soil in the area of Building B-16.  
Phase:  Feasibility Study (-30% to +50%) Soil with organics contamination will be treated using LTTD.  Soil with hexavalent 
Base Year:  2004 chromium contamination will be treated using reductive chemicals.  TPH 
Date:  3/15/05 contaminated soil around Building B-16 will be treated in-situ through bioventing.  

Other soil impacted with recalictrant organics and inorganics will be disposed of  
off site.  

CAPITAL COSTS:
UNIT

DESCRIPTION QTY UNIT COST TOTAL NOTES

Mobilization / Demobilization 1 LS $228,288 $228,288 Plans, permits, temporary facilities, temporary 
utilities, and decon pads.

Monitoring, Sampling, Testing, and Analysis 1 LS $575,164 $575,164 Air monitoring, soil gas monitoring, soil sample
analysis, and data validation.  

Site Work 1 LS $1,964,354 $1,964,354 Demo, fencing, soil storage, earthwork, 
vegetation and planting, storm drainage/
subdrainage, and sediment barriers.  

Soil Excavation 1 LS $665,920 $665,920 Contaminated soil excavation

On Site Treatment
Treatment 1 LS $4,782,932 $4,782,932 LTTD, reduction, and bioventing.   
Well Installation 30 EA $4,065 $121,952 Bioventing wells

Off-Site Treatment and Disposal 1 LS $1,081,404 $1,081,404 Inorganics contaminated soil to landfill

SUBTOTAL $9,420,015

Contingency 20% $1,884,003 10% scope + 10% bid

SUBTOTAL $11,304,018

Project Management 5% $565,201
Remedial Design 6% $678,241
Construction Management 6% $678,241

Institutional Controls 1 LS $19,772 $19,772

SUBTOTAL $13,245,473

TOTAL CAPITAL COST $13,245,473

O&M COSTS:  
UNIT

DESCRIPTION QTY UNIT COST TOTAL NOTES

Site O&M 1 LS $1,452 $1,452 Mowing grass & fertilizer

Institutional Controls 1 LS $6,438 $6,438

TOTAL ANNUAL O&M COST $7,889

PERIODIC COSTS:  
UNIT

DESCRIPTION YEAR QTY UNIT COST TOTAL NOTES

Five Year Review Report 5 & 10 1 EA $25,317 $25,317 1 report at end of year 5

SUBTOTAL $25,317

PRESENT VALUE ANALYSIS:
TOTAL DISCOUNT PRESENT 

COST TYPE YEAR COST FACTOR (7%) VALUE NOTES

Capital Cost 1 $13,245,473 1.000 $13,245,473
Annual O&M Cost 2 - 15 $110,452 8.745 $68,993
Periodic Cost 5 $25,317 0.7130 $18,051 5-year review, update i.c. plan
Periodic Cost 10 $25,317 0.5080 $12,861 5-year review, update i.c. plan

$13,406,558 $13,345,378

TOTAL PRESENT VALUE OF ALTERNATIVE $13,345,378

$25,317
$25,317

TOTAL COST 
PER YEAR

$13,245,473
$7,889



APPENDIX C EXHIBIT Soil 3-2
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
Capital Cost Sub-Element
Construction Activities:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

The contractor and subcontractor will move equipment and materials to the site to perform the remedial action.  This activity 
includes preparation of submittals and implementation plans, temporary facilities, temporary untilities, and post construction
submittals.  

Cost Analysis:  

Mobilization/Demobilization costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Plans
Engineering Support 100 HR $100.00 $100.00 $10,000.00 Harding ESE
Non-Engineering Support 60 HR $40.00 $40.00 $2,400.00 Harding ESE
Computers, etc. 100 HR $10.00 $1,000.00 Harding ESE
Report Copying, etc. 1 LS $1,000.00 $1,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $250.00 $250.00 Harding ESE

Permitting
Engineering Support 40 HR $100.00 $100.00 $4,000.00 Harding ESE
Non-Engineering Support 32 HR $40.00 $40.00 $1,280.00 Harding ESE
Computers, etc. 80 HR $10.00 $800.00 Harding ESE
Report Copying, etc. 1 LS $5,000.00 $5,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $200.00 $200.00 Harding ESE

Subtotal:   $25,930.00
Escalation (3996/3612):  $28,686.68

Temporary Facilities
12 MO $246.79 $246.79 $2,961.48 RS Means
12 MO $82.65 $82.65 $991.80 RS Means
6 CSF*W $30.31 $30.31 $181.86 RS Means

12 CSF $10.18 $2.34 $12.52 $150.24 RS Means
Temporary Electrical Power 12 CSF $90.53 $90.53 $1,086.36 RS Means
Temporary Communication 12 MO $30.00 $30.00 $360.00

Subtotal:  $5,731.74
Localization:  $6,247.60

Temporary Utilities
Electrical Service 1 LS $25,000.00 $25,000.00 Place Holder
Water Service 1 LS $25,000.00 $25,000.00 Place Holder
Communications Line 1 LS $5,000.00 $5,000.00 Place Holder

Subtotal:  $55,000.00

Notes:  A cost estimate for temporary utilities at the site will depend on the remedial system design and a variety of other 
unknowns.  Decontamination equipment will require power from temporary service or generator, and water from a tank or 
temporary service.  For the period of construction a portable toilet has been added to the cost so sewer service should not 
be required.  The water from the decontamination system will have to be tested and manifested for off site disposal.   
There will be additional operations and maintenance charges associated with the decon units labor, soap, water, power, etc.  
Communications lines may be necessary for the trailer, security system, and any remedial system alarms.  
A cost of $55,000 has been included to cover the electrical, water and communications services, but a more detailed cost 
estimate will be required during the remedial design.  

Temporary Lighting

DESCRIPTION

Temporary Office 32' x 8' w/o hookup
Portable Toilet 
Temporary Heat
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APPENDIX C EXHIBIT Soil 3-2
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
Capital Cost Sub-Element
Construction Activities:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Mobilization
Storage Box 1 EA $150.00 $150.00 Harding ESE
Move In Excavator-Loader-Backhoe 3 LS $600.00 $1,800.00 Harding ESE

Subtotal:  $1,950.00
Escalation (3996/3545):  $2,198.08

Building Personnel Decon Pad

8' x 6" railroad ties 10 EA $43.45 $434.50 RSMeans
40 mil Polymeric Liner, 4725 SF $1.36 $6,426.00 RSMeans
  High-density Polyethylene
(35' x 15' x 9 applications)
10 GPM, 1/2 HP, Centrifugal Pum 1 EA $916.73 $916.73 RSMeans
Other direct costs 1 LS $500.00 $500.00

Subtotal:  $8,277.23
Localization:  $9,022.18

Demobilization
Storage Box 1 EA $150.00 $150.00 Harding ESE

Remove Personnel Decon Pad
Labor Foreman 5 HR $34.05 $34.05 $170.25 *Harding ESE
Laborers 20 HR $32.72 $32.72 $654.40 *Harding ESE
Operator 5 HR $47.51 $47.51 $237.55 *Harding ESE
Tractor-Loader-Backhoe 5 HR $28.00 $28.00 $140.00 *Harding ESE

Disposal of debris
Dumpster rental 30 DAY $1.56 $46.80 RSMeans
Dumpster pull 1 EA $358.62 $358.62 RSMeans
Miscellaneous Dump Charge 20 CY $10.89 $217.80 RSMeans

Equipment Demobilization
Move Out Excavator-Loader-Backhoe 3 LS $600.00 $1,800.00 Harding ESE

Subtotal:  $35,450.14
Escalation (3996/3545):  $39,960.16

Preconstruction Submittals - Assume they are covered under the construction contractor's overhead.
Post Construction Submittals - Assume they are covered under the construction contractor's overhead.

Subtotal:  $112,428.02

Subcontractor Overhead:  25% $28,107.01
Subtotal:  $140,535.03

Subcontractor Profit:  8% $11,242.80
Subtotal:  $151,777.83

Prime Contractor Overhead:  15% $27,069.68
Subtotal:  $207,534.18

Prime Contractor Profit:  10% $20,753.42

TOTAL UNIT COST:  $228,287.60
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APPENDIX C EXHIBIT Soil 3-2
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
Capital Cost Sub-Element
Construction Activities:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote if from local vender.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Includes 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT Soil 3-3
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
Capital Cost Sub-Element
Construction Activities:  Monitoring, Sampling, Testing and Analysis

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Health and safety monitoring will take place during site work including monitoring of personnel protective equipment.  
Confirmation soil sampling from excavations will take place.  Confirmation soil sampling following treatment and prior to 
backfill will take place.  Samples collected will be analyzed at an off site laboratory.  
Soil gas will be monitored on site at the bioventing remedial system for 02, CO2, and CH4 using field testing equipment.  
The data collected will be added to the site chemistry data base. 

Cost Analysis:  

Monitoring, Sampling, Testing and Analysis costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Air Monitoring 
PID Rental 9 MO $1,003.00 $9,027.00 RSMeans

Soil Gas Monitoring
Portable CO2 Monitor 9 MO $385.00 $3,465.00 RSMeans
Portable Combustible Gas/Oxygen 9 MO $370.00 $3,330.00 RSMeans

Indicator
Localization:  $17,245.98

Soil Sample Analysis (10% QC/QA)
VOCs 233 EA $189.00 $44,037.00 Harding ESE
SVOCs 233 EA $278.00 $64,774.00 Harding ESE
TPH 233 EA $61.00 $14,213.00 Harding ESE
TAL metals 233 EA $322.00 $75,026.00 Harding ESE
PCBs 233 EA $158.00 $36,814.00 Harding ESE
TCLP (metals and VOCs only) 233 EA $610.00 $142,130.00 Harding ESE

Data Validation
Chemist 160 HR $115.00 $115.00 $18,400.00 Harding ESE

Notes:  The number of samples is based on 120 samples to confirm the sides of the excavations, 92 samples to confirm stockpiles, and 
QA/QC samples (10%).  

Subtotal:  $395,394.00
Escalation (3996/3612):  $437,429.24

Subtotal:  $454,675.22

Prime Contractor Overhead:  15% $68,201.28
SUBTOTAL:  $522,876.51

Prime Contractor Profit:  10% $52,287.65

TOTAL UNIT COST:  $575,164.16

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives (escalation:  3996/3612)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote if from local vender.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Built into chemical analysis fee
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT Soil 3-4
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
Capital Cost Sub-Element
Construction Activities:  Site Work

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/15/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Site Work includes:  demolition of hard surfaces over contaminated soil and stockpiling of debris, backfill of soil post-treatment, 
utilities, storm drainage/subdrainage, and sediment barriers.  

Cost Analysis:  

Site Work costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Demolition (Level D)
Demolish Bituminous Pavement 6,750 SY $3.89 $26,257.50 RSMeans
with Power Equipment
Demolish Rod Reinforced Concrete 60,750 SF $9.01 $547,357.50 RSMeans
6" Thick with Power Equipment

Notes:  Assume 121,500 ft2 of area to be demolished, roughly 1/2 (60,750 ft2) of area asphalt, and roughly 1/2 (60,750 ft2) of area concrete.  

Debris Disposal 
Dump charges general non-haz 4,500 CY $10.89 $49,005.00 RSMeans
Personnel Protective Equipment 35 DAY $35.00 $1,225.00 Harding ESE

Subtotal:  $622,620.00
Localization:  $678,655.80

Escalation (3996/3612):  $1,355.23
Subtotal:  $680,011.03

Diked area for Soil Stockpiles
Fill Soil 240 CY $8.00 $1,920.00 Harding ESE
Perimeter Dike Construction

Supervisor 20 HR $34.05 $34.05 $681.00 *Harding ESE
Laborer 40 HR $32.72 $32.72 $1,308.80 *Harding ESE
Operator 20 HR $47.51 $47.51 $950.20 *Harding ESE
Loader 20 HR $28.00 $28.00 $560.00 *Harding ESE

Sand bags 100 EA $2.00 $200.00
6000 Gallon Horizontal Plastic Sump 1 EA $5,257.00 $5,257.00 RSMeans

with 6" NPT connection
80 Mil Polymeric Liner, High Density 62,500 SF $2.49 $155,625.00 RSMeans

Polyethylene
26" x 26", 5' deep Area Drain with Grate 1 EA $2,476.00 $2,476.00 RSMeans
5' x 5' x 5' Reinforced Concrete Sump 1 EA $2,919.00 $2,919.00 RSMeans
10 GPM, 1/2 HP, Centrifugal Pump 1 EA $916.73 $916.73 RSMeans
2.5" PVC Double-wall piping, w 20 LF $34.63 $692.60 RSMeans

fittings 
Waste Pile Cover, 185 Lb Tear, 62500 SF $2.71 $169,375.00 RSMeans

3-4 Year Life
Sand bags 200 EA $2.00 $400.00
Ramp for Loaders/Trucks

Concrete No Skid Ramps 2 EA $655.64 $1,311.28 RSMeans

Notes:  The soil stockpiles may generate liquids.  The piles will be covered, but during precipitation they will erode and the soil 
water should be collected and handled so the run off does not reach surface water.  

DESCRIPTION
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APPENDIX C EXHIBIT Soil 3-4
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
Capital Cost Sub-Element
Construction Activities:  Site Work

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/15/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Subtotal:  $338,972.61 RSMeans
Localization:  $369,480.14

Subtotal:  $5,420.00 Harding ESE
Escalation (3996/3612):  $2,124.12
Escalation (3996/3545):  $3,945.28

Subtotal:  $375,549.54

Earthwork
Fine Grading & Soil Prep. 2.8 ACRE $25.72 $44.08 $0.00 $69.80 $195.44 RSMeans

Area Preparation, 67% level & 33% 
Slope

Vegetation and Planting
Topsoil 2,333 CY $4.06 $2.89 $20.00 $26.95 $62,874.35 RSMeans
Seeding/Mulch/Fertilizer 2.80 ACRE $74.49 $89.91 $373.22 $537.62 $1,505.34 RSMeans
Erosion Control Netting, 4' Wide 13,500 SY $0.29 $0.23 $0.66 $1.18 $15,930.00 RSMeans

Jute Mesh
Watering with 3,000-Gallon Tank Truck 2.8 ACRE $60.19 $168.53 RSMeans

(per pass x 10 passes)
Storm Drainage/Subdrainage

Note:  During backfill every effort shall be made to grade the site so that storm water will not pond on the site and  
will run off to stormwater collection drains on the site.  During design drainage will have to be considered and the new 
drainage pattern from the backfilled areas shall be routed into the existing storm water collection, treatment and 
discharge system at SAEP.  There is no cost associated with the Storm Drainage & Subdrainage in this cost estimate.  

Sediment Barriers
Filter Barrier 3,000 LF $1.41 $0.70 $2.11 $6,330.00 RSMeans

Subtotal:  $86,808.22 RSMeans
Localization:  $94,620.96

Subtotal:  $69.80 Harding ESE
Escalation:  $77.22

Subtotal:  $94,698.18

SUBTOTAL:   $1,150,258.75

Subcontractor Overhead:  25% $287,564.69
Subtotal:  $1,437,823.44

Subcontractor Profit:  8% $115,025.88
Subtotal:  $1,552,849.31

Prime Contractor Overhead:  15% $232,927.40
SUBTOTAL:  $1,785,776.71

Prime Contractor Profit:  10% $178,577.67

TOTAL UNIT COST:  $1,964,354.38

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies  (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price , RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies  RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Some level D adjustment, some work on level E.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote if from local vender.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT Soil 3-5
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
Capital Cost Sub-Element
Construction Activities:  Soil Excavation

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/15/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Soil Excavation includes:  excavation of contaminated soil to predetermined depths, and stockpiling of contaminated. 

Cost Analysis:  

Soil Excavation costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Earthwork
Clearing Utilities 1 LS $2,000.00 $2,000.00 Harding ESE
Soil Excavation 26,466 CY $10.00 $264,660.00 Harding ESE
Personnel Protective Equip., Level D 80 DAY $35.00 $2,800.00 Harding ESE
Shoring for 15', excavation, 22 psf 6,300 SF $3.42 $3.69 $1.93 $9.04 $56,952.00 RSMeans

Steel Sheet, Pull and Salvage
(420 linear feet along dike)
(Level D, Labor Rate + 22%)

Backfill 3,362 CY $8.00 $26,896.00 Harding ESE

Storm Drainage/Subdrainage
Note:  During backfill every effort shall be made to grade the site so that storm water will not pond on the site and  
will run off to stormwater collection drains on the site.  During design drainage will have to be considered and the new 
drainage pattern from the backfilled areas shall be routed into the existing storm water collection, treatment and 
discharge system at SAEP.  There is no cost associated with the Storm Drainage & Subdrainage in this cost estimate.  

Subtotal:  $56,952.00 RSMeans
Localization:  $62,077.68

Subtotal:  $296,356.00 Harding ESE
Escalation:  $327,862.29

SUBTOTAL:   $389,939.97

Subcontractor Overhead:  25% $97,484.99
Subtotal:  $487,424.96

Subcontractor Profit:  8% $38,994.00
Subtotal:  $526,418.95

Prime Contractor Overhead:  15% $78,962.84
SUBTOTAL:  $605,381.80

Prime Contractor Profit:  10% $60,538.18

TOTAL UNIT COST:  $665,919.98

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies  (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price , RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies  RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Some level D adjustment, some work on level E.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote if from local vender.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT Soil 3-6
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
Capital Cost Sub-Element
Construction Activities:  On-Site Treatment

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/15/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

The contaminated material excavated at the site will be treated on site using a combination of low temperature thermal
desorption (LTTD) of organics and chemical reduction of soil contaminated with hexavalent chromium.  The treated soil will be 
backfilled on site.  Soil impacted with inorganics other than the hexavalent chromium will be excavated and disposed of off-site.   
Soil impacted with TPH will be treated in-situ using bioventing.  

Cost Analysis:  

On-Site Treatment costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

LTTD (27,300 TON [19,500 CY] soil to treat)
3.0 CY Wheel Loader 480 HR $85.67 $41,121.60 RSMeans
6" Structural Slab on Grade 5,000 SF $5.15 $25,750.00 RSMeans
LTTD, VOC/Fuel Contaminated Soil, 1 EA $111,421.00 $111,421.00 RSMeans

Fixed Costs (Mob/Demob, 
Engineering), 10,001 - 50,000 Tons

LTTD, VOC/Fuel Contaminated Soil, 27,300 TON $22.28 $608,244.00 RSMeans
Low Moisture Content, Service 
Contract 10,001 - 50,000 Tons

Spray Water Dust Suppression 100 EA $50.00 $5,000.00 RSMeans
Subtotal:  $791,536.60

Localization:  $862,774.89

Reduction of hexavalent chromium to trivalent chromium 
Ex-situ reduction 3649 CY $325.00 $1,185,879.50 FRTR database
Note:  The cost per CY was taken from the Federal Remedial Technologies Roundtable
(www.ftrt.gov/matrix2/section4/4-16.html)
The $325 price is the average of the range of per CY costs that ranged from $150/CY to $500/CY.  
Additional research is needed to refine this cost estimate.  

Subtotal:  $1,185,879.50

Bioventing
Injection wells

4", PVC Schedule 40 Well Casing 5 LF $16.99 $84.95 RSMeans
4", PVC Schedule 40 Well Screen 5 LF $25.20 $126.00 RSMeans
Hollow Stem Auger, 13-3/4" Dia 8 LF $40.78 $326.24 RSMeans
  Borehole Depth <=100 feet
Move Rig/Equipment Around Site 1 EA $466.18 $466.18 RSMeans
4" Screen Filter Pack 4 LF $19.56 $78.24 RSMeans
4" Well Portland Cement Grout 3 LF $1.67 $5.01 RSMeans
4" Well Bentonite Seal 1 EA $102.58 $102.58 RSMeans
4" PVC Schedule 80 50 LF $9.22 $461.00 RSMeans
  Connection Piping
4" PVC Schedule 80, 90 Degree 2 EA $13.08 $26.16 RSMeans
  Elbow
4" Schedule 80 Ball Valve 1 EA $258.52 $258.52 RSMeans
Concrete Surface Pad (4' x 4' x 4") 1 EA $204.48 $204.48 RSMeans
4" PVC Well Plug 1 EA $44.47 $44.47 RSMeans
Note:  Soil cuttings to LTTD unit, if available, drum cuttings and off site disposal if not.  

DESCRIPTION
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APPENDIX C EXHIBIT Soil 3-6
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
Capital Cost Sub-Element
Construction Activities:  On-Site Treatment

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/15/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Subtotal:  $2,183.83
Localization:  $2,380.37

Subcontractor Overhead:  25% $595.09
Subtotal:  $2,975.47

Subcontractor Profit:  8% $238.04
Subtotal:  $3,213.51

Prime Contractor Overhead:  15% $482.03
Subtotal:  $3,695.53

Prime Contractor Profit:  10% $369.55

WELL INSTALLATION TOTAL UNIT COST:  $4,065.08

Mob/Demob Drilling Equip 1 EA $2,027.00 $2,027.00 RSMeans
Load Supplies/Equipment 1 LS $1,216.00 $1,216.00 RSMeans
Concrete Saw Rental + 14" Blade 5 DAY $124.00 $620.00 RSMeans
Decon Rig, Augers, Screen (Rental) 7 DAY $108.60 $760.20 RSMeans

1950 LF

Subtotal:  $4,623.20
Localization:  $5,039.29

Demo
Demolish Bitumijnous Road with 81.25 CY $23.35 $1,897.19 RSMeans
  Power Equipment
Demolish Mesh Reinforced 162.5 CY $48.92 $7,949.50 RSMeans
  Concrete to 6" Thick with Power
  Equipment
Excavation, Spoil to the Side 243.75 CY $0.94 $229.13 RSMeans

Trenching
CAT 215, 1.0 CY, Soil, Shallow, 72.2 CY $1.25 $90.25 RSMeans
  Trenching
Backfill with Excavated Material 72.2 CY $4.10 $296.02 RSMeans
Asphalt Pavement - 10" Subgrade, 216.6 SY $25.30 $5,479.98 RSMeans
9" Base, 1 1/2" Topping
Additional Piping 200 LF $15.37 $3,074.00 RSMeans
  4" PVC Piping Including Fittings 
  and Hangers

Blower
Purchase, 10 HP, 190 SCFM 1 EA $3,467.00 $3,467.00 RSMeans
  Blower
1,500 CFM, 12" Pressure, 10 HP 1 EA $3,502.00 $3,502.00 RSMeans
  Blower System
Trailer for the blower system 1 EA $5,838.00 $5,838.00 RSMeans
  8' x 20'
4" Flange Assemblies, PVC Sch 80 1 EA $22.07 $22.07 RSMeans
4" Iron Body Check Valve 1 EA $331.33 $331.33 RSMeans
4" PVC, Sch 80, Ball Valve 1 EA $258.52 $258.52 RSMeans
4" PVC, Sch 80, 90 Degree Elbow 100 EA $9.69 $969.00 RSMeans
4" PVC, Sch 40, Tee 75 EA $14.38 $1,078.50 RSMeans
Pressure Gauge 5 EA $112.28 $561.40 RSMeans
Temporary Heat for Trailer 12 MO $141.44 $1,697.28 RSMeans
  Heat 24/7 to preheat air for system
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APPENDIX C EXHIBIT Soil 3-6
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
Capital Cost Sub-Element
Construction Activities:  On-Site Treatment

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/15/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Bioventing System Demob.  
Trailer and Blower
Piping removal

Demolish Bitumijnous Road with 81.25 CY $23.35 $1,897.19 RSMeans
  Power Equipment
CAT 215, 1.0 CY, Soil, Shallow, 72.2 CY $1.25 $90.25 RSMeans
  Trenching
Backfill with Excavated Material 72.2 CY $4.10 $296.02 RSMeans
Asphalt Pavement - 10" Subgrade, 216.6 SY $25.30 $5,479.98 RSMeans
  9" Base, 1 1/2" Topping

Well abandonment 30 EA $250.00 $7,500.00
Disposal of debris

Dumpster rental 30 DAY $1.56 $46.80 RSMeans
Dumpster pull 1 EA $358.62 $358.62 RSMeans
Miscellaneous Dump Charge 30 CY $10.89 $326.70 RSMeans

Subtotal:  $52,736.72
Localization:  $56,808.02

SUBTOTAL:  $2,110,501.71

Preconstruction Submittals - Assume they are covered under the construction contractor's overhead.
Post Construction Submittals - Assume they are covered under the construction contractor's overhead.

Subcontractor Overhead:  25% $527,625.43
Subtotal:  $3,500,902.03

Subcontractor Profit:  8% $280,072.16
Subtotal:  $3,780,974.19

Prime Contractor Overhead:  15% $567,146.13
Subtotal:  $4,348,120.32

Prime Contractor Profit:  10% $434,812.03

TOTAL UNIT COST:  $4,782,932.35

Notes:  1 CY Soil ~ 1.4 TON Soil 
27,626 CY of soil are impacted with one or more of VOCs, TPH, SVOCs, PCBs, and inorganics
Of the 27,626 CY of soil, 7,011 CY are impacted with inorganics.  
19,455 CY of soil for LTTD then 216 CY of hexavalent chromium contamined soil for reduction.  
TPH contaminated soil at Building B-16 to be biovented, ~ 30 bioventing injection wells.  
The per well installation cost is not included in the Total Unit Cost, but will be totaled on the summary sheet.  

Source of Cost Data:  

RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Localization factor:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT Soil 3-7
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
Capital Cost Sub-Element
Construction Activities:  Off-Site Treatment/Disposal

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/15/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Off-Site Treatment/Disposal covers the profiling and manifesting of contamined soil, loading of the stockpiled soil contaminated with 
inorganics, hauling to treatment/disposal facility, and treatment/disposal fee.  

Cost Analysis:  

Off-Site Treatment/Disposal costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Material Handling and Loading
Bulk Solid Hazardous Waste Loading 3,362 CY $1.95 $6,556.17 RSMeans

Into Truck

Transportation to Off-Site Facility, & Treatment/Disposal Fee
Transportation & Disposal of Soil 471 TON $280.00 $131,795.77 Harding ESE

Hazardous
Transportation & Disposal of Soil 4,236 TON $100.00 $423,629.26 Harding ESE

Non- Hazardous

Subtotal:  $6,556.17 RSMeans
Localization:  $7,146.22

Subtotal:  $555,425.03 Harding ESE
Escalation:  $626,087.00

SUBTOTAL:   $633,233.23

Subcontractor Overhead:  25% $158,308.31
Subtotal:  $791,541.53

Subcontractor Profit:  8% $63,323.32
Subtotal:  $854,864.86

Prime Contractor Overhead:  15% $128,229.73
SUBTOTAL:  $983,094.58

Prime Contractor Profit:  10% $98,309.46

TOTAL UNIT COST:  $1,081,404.04

Note:  Profiling and manifesting waste will be covered by contractor overhead.  
1 CY = 1.4 TON

Source of Cost Data:  

*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies  (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price , RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies  RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Some level D adjustment, some work on level E.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Localization Factor:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT Soil 3-8
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
Capital Cost Sub-Element
Institutional Controls

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/15/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Development of land use restrictions and engineering controls associated with Soil 3 alternative.  At a minimum to include
restrictions on property use and soil excavation.  

Cost Analysis:  

Costs for Institutional Controls:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

0 HR $200.00 $200.00 $0.00 Harding ESE
Environmental Attorney 40 HR $125.00 $125.00 $5,000.00
Other Engineering Support 40 HR $100.00 $100.00 $4,000.00 Harding ESE
Other Non-Engineering Support 16 HR $40.00 $40.00 $640.00 Harding ESE
Computers, etc.  16 HR $10.00 $160.00 Harding ESE
Report Copying, etc. 1 LS $5,000.00 $5,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $200.00 $200.00 Harding ESE
Travel to Site 2 DAY $65.00 $130.00 Harding ESE
Per Diem 4 DAY $125.00 $500.00 Harding ESE

Subtotal:  $15,630.00
Localization:  NA

Escalation:  $17,291.66

Prime Contractor Overhead:  15% $2,344.50
SUBTOTAL:  $17,974.50

Prime Contractor Profit:  10% $1,797.45

TOTAL UNIT COST:  $19,771.95

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  
An attorney has been added to assist the contractor and the Army in negotiation with the City and State.  
The hours for Engineering Support have been increased as well to cover meetings and negotiations.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION

Engineering Manager, P.E. 



APPENDIX C EXHIBIT Soil 3-9
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
O&M Cost Sub-Element
O&M Activities:  Site O&M

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/15/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

The grass at the site will have to be mowed 6 times each summer and fertilzed annually.  

Cost Analysis:  

Annual Site O&M Costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Mow Grass on Cap (2.8 acres x 6 mo) 16.8 ACRE $30.92 $519.46 Harding ESE
Fertilize 2.8 ACRE $88.92 $248.98 Harding ESE

Subtotal:  $768.43
Escalation:  $850.13

Subcontractor Overhead:  25% $212.53
Subtotal:  $1,062.66

Subcontractor Profit:  8% $85.01
Subtotal:  $1,147.67

Prime Contractor Overhead:  15% $172.15
Subtotal:  $1,319.82

Prime Contractor Profit:  10% $131.98

TOTAL UNIT COST:  $1,451.80

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Level E
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit Calculated at 25% overhead and 10% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT Soil 3-10
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
O&M Cost Sub-Element
O&M Activities:  Institutional Controls

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/15/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Annual inspection and update of institutional controls.  

Cost Analysis:  

Annual Institutional Control Costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

10 HR $115.00 $115.00 $1,150.00 Harding ESE
Travel to Site 1 DAY $65.00 $65.00 Harding ESE
Per Diem 1 DAY $125.00 $125.00 Harding ESE
ODCs/equipment 1 LS $500.00 $500.00 Harding ESE
Report 24 HR $115.00 $115.00 $2,760.00 Harding ESE

Subtotal:  $4,600.00
Escalation:  $5,089.04

Prime Contractor Overhead:  15% $763.36
SUBTOTAL:  $5,852.39

Prime Contractor Profit:  10% $585.24

TOTAL UNIT COST:  $6,437.63

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Level E
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION

Project Engineer



APPENDIX C EXHIBIT Soil 3-11
COST WORKSHEET - ALTERNATIVE SOIL 3

Alternative Soil 3 Various
Periodic Cost Sub-Element
Five Year Review

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/15/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Services to prepare required five-year review reports.  The five-year review is designed to summarize the previous five-years of
remedial work, evaluate progress, and suggest changes in remedial approach as appropriate.  

Cost Analysis:  

Costs per Five-Year Review:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Engineering Manager, P.E. 20 HR $200.00 $200.00 $4,000.00 Harding ESE
Other Engineering Support 100 HR $100.00 $100.00 $10,000.00 Harding ESE
Other Non-Engineering Support 40 HR $40.00 $40.00 $1,600.00 Harding ESE
Computers, etc. 80 HR $10.00 $800.00 Harding ESE
Report Copying, etc.  1 LS $1,000.00 $1,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $500.00 $500.00 Harding ESE
Travel to site 1 DAY $65.00 $65.00 Harding ESE
Per Diem 1 DAY $125.00 $125.00 Harding ESE

Subtotal:  $18,090.00

Escalation:  $20,013.19

Prime Contractor Overhead:  15% $3,001.98
SUBTOTAL:  $23,015.17

Prime Contractor Profit:  10% $2,301.52

TOTAL UNIT COST:  $25,316.68

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C TABLE Soil 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 3 VARIOUS TREATEMENT & DISPOSAL OPTIONS

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Mobilization/ Bringing equipment and Construction Equipment
Demobilization personnel to the site Submittals/Implementation Plans

(mobilization) or removing Air Monitoring Plan
equipment and personnel Construction Quality Control Plan
(demobilization) for purposes Construction Schedule
of constructing or installing Environmental Protection Plan
the remedial action. Materials Handling/Transportation/Disposal Plan
Includes Permits
setup/construction Sampling and Analysis Plan
and/or removal of Site Health and Safety Plan
temporary facilities Site Security Plan
and utilities.  Does not include Site Work Plan
mobilization or demobilization Storm Water Pollution Prevention Plan
specific to construction or Training & Medical Certifications
installing an on-site Temporary Facilities
treatment facility.  Office Trailers

Storage Facilities
Security Fencing & Signs
Roads and Parking
Decontamination Facilities

Temporary Utilities
Temporary Relocation of Roads/Structures/Utilities
Post-Construction Submittals

As-Built Drawings
O&M Manuals
QA/QC Documentation

Site Security Personnel
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APPENDIX C TABLE Soil 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 3 VARIOUS TREATEMENT & DISPOSAL OPTIONS

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Monitoring, Sampling, Sampling, testing, on- or Meteorological Monitoring
Testing, and Analysis off-site analysis, data Air Monitoring and Sampling

management, and quality Radiation Monitoring
assurance/quality control.  Health and Safety Monitoring
Includes monitoring to Personnel Protective Equipment
evaluate remedy Monitoring Wells
performance and/or Geotechnical Instrumentation
compliance with Soil Sampling
regulations.  Sediment Sampling

Surface Water Sampling
Groundwater Sampling
Radioactive Waste Sampling
Asbestos Sampling
Laboratory Chemical Analysis
On-Site Chemcial Analysis
Radioactive Waste Analysis
Geotechnical Testing
Chemical Data Management
Soil Gas Sampling:  02, CO2, & CH4.
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APPENDIX C TABLE Soil 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 3 VARIOUS TREATEMENT & DISPOSAL OPTIONS

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Site Work Activities to establish the Demolition

infrastructure necessary for Clearing and Grubbing
the project (i.e., site Earthwork
preparation).  Also Stripping
includes permanent site Stockpiling
improvements and Excavation
restoration of areas or site Borrow
features disturbed during Grading
site remediation.  Site work Backfill
is generally assumed to be Topsoil
"clean work," meaning that Roads/Parking/Curbs/Walks
there is no contact with Vegetation and Planting
contaminated media or Topsoil
materials.  Excludes all site Seeding/Mulch/Fertilizer
work specific to Sodding
constructing or installing Erosion Control Fabric
an on-site treatment Shrubs/Trees/Ground Cover
facility.  Fencing/Signs/Gates

Utilities
Electrical
Telephone/Communications
Water/Sewer/Gas

Storm Drainage/Subdrainage
Sediment Barriers

Surface Water Collection Collection or containment Pumping
or Containment of contaminated surface Draining

water.  Excludes treatment, Channel/Waterway
off-site transportation, or Berm/Dike
off-site treatment/ Lagoon/Basin/Tank
disposal of contaminanted 
surface water.  
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APPENDIX C TABLE Soil 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 3 VARIOUS TREATEMENT & DISPOSAL OPTIONS

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Groundwater Extraction Extraction or containment of Extraction/Injection Wells
or Containment contaminated groundwater. Vertical

Excludes treatment, off-site Horizontal
transportation, or off-site Extraction Trench
treatment/disposal of Pumps
contaminated groundwater. Piping

Lagoon/Basin/Tank
Subsurface Drains
Subsurface Barrier

Slurry Wall
Grout Curtain
Sheet Piling

Gas/Vapor Collection/ Collection or control of Collection Well System
Control off-gas or air emissions Collection Trench System

from contaminated Collection System at Lagoon Cover
sources.  Fugitive Dust Control

Vapor/Gas Emission Control
Air injection wells
Air injection system

Soil Excavation Excavation and Excavation
handling of contaminated Hauling
soil.  Excludes treatment, Stockpiling
off-site transportation, or 
off-site treatment/disposal
of contaminated soil.  

Sediment / Sludge Removal or containment Excavation
Removal or Containment of contaminated sediment Dredging

or sludge.  Excludes Vacuuming
treatment, off-site Lagoon/Basin/Tank
transportation, or off-site
treatment/disposal of 
contaminated sediment or 
sludge.  
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APPENDIX C TABLE Soil 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 3 VARIOUS TREATEMENT & DISPOSAL OPTIONS

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Demolition and Removal Demolition/removal of Drum Removal

contaminated or Tank Removal
hazardous materials or Piping Removal
structures.  Excludes Structure Removal
treatment, off-site Asbestos Removal
transportation, or off-site Contaminated Paint Removal 
disposal of contaminated Ordnance Removal and Destruction
or hazardous materials
or structures.  

Cap or Cover Construction of a multi- Subgrade Preparation
layered cap or cover over Gas Collection Layer
contaminated materials or Low Permeability Clay Layer
media (e.g., soil, sediment, Bentonite
sludge) to prevent or reduce Geosynthetic Clay Layer
exposure and minimize Geotextile
infiltration of surface water Geomembrane
and production of leachate.  Granular Drainage Layer

Geonet
Waste Placement (Cut/Fill)
Protective Soil Layer
Asphalt/Concrete Pavement
Topsoil
Erosion Control Fabric
Seeding/Mulch/Fertilizer

On-Site Treatment Construction or installation Mobilization/Demobilization
of a complete and usable Site Work
on-site facility for Structures
treatment of contaminated Process Equipment and Appurtenances
media (e.g., soil, solids, Non-Process Equipment
sediment, sludge, surface Startup and Testing
water, groundwater), including Equipment Upgrade/Replacement
in-situ and ex-situ techniques.  
Includes all mobilization and
site work required for the 
treatment facility.  
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APPENDIX C TABLE Soil 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 3 VARIOUS TREATEMENT & DISPOSAL OPTIONS

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Off-Site Treatment / Final placement of Material Handling/Loading
Disposal contaminated media, material, Transportation to Off-Site Facility

or treatment residuals at off- Treatment/Disposal Fees
site commercial facilities, 
such as solid or hazardous 
waste landills and 
incinerators, that charge 
fees to accept waste 
based on certain criteria.  

Contingency Costs added to cover Scope Contingency
unknown, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
related to construction or
installation of the remedial 
action.  

Project Management Services to support Planning
construction or installation Community Relations
of remedial action not Bid/Contract Administration
specific to remedial design Cost and Performance Reporting
or construction management. Permitting

Legal
Construction Complete Report

Remedial Design Services to design the Field Data Collection and Analysis
remedial action, including Design Survey
pre-design activities to Treatability Study
collect the necessary data.  Bench-Scale

Pilot-Scale
Field-Scale

Preliminary/Intermediate/Final Design
Design Analysis
Plans & Specifications
Construction Cost Estimate
Construction Schedule
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APPENDIX C TABLE Soil 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 3 VARIOUS TREATEMENT & DISPOSAL OPTIONS

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Construction Management Services to manage Submittal Review

construction or installation of Change Order Review
remedial action, excluding Design Modification
any similar services Construction Observation
provided as part of Construction Survey
construction activities.  Construction Schedule Tracking

QA/QC Documentation
O&M Manual
Record Drawings

Institutional Controls Non-engineering (i.e., Institutional Control Plans
administrative or legal) Restrictive Covenants
measures to reduce or Zoning
minimize potential for Property Easements
exposure to site Deed Notice
contamination or hazards Advisories
(i.e., limit site access or Groundwater Use Restrictions
restrict site access).  Site Information Database
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APPENDIX C TABLE Soil 3-2
O&M COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 3 VARIOUS TREATMENT & DISPOSAL OPTIONS

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

O&M Activities
Monitoring,  Sampling, testing, on- or Meteorological Monitoring
Sampling, Testing, off-site analysis, data Air Monitoring and Sampling
and Analysis1 management, and quality Radiation Monitoring

assurance/quality control  Health and Safety Monitoring
during the O&M period.  Personnel Protective Equipment
Can include monitoring to Monitoring Wells
evaluate remedy Soil Sampling
performance/compliance with  Sediment Sampling
regulations, or monitoring to Surface Water Sampling
track migration of Groundwater Sampling
contaminant plume.  Process Water Sampling

Process Air Sampling
Laboratory Chemical Analysis
On-Site Chemcial Analysis
Chemical Data Management

Extraction Operation and maintenance Operations Labor
Containment, or of on-sitesystemsto extract, Maintenance Labor
Treatment contain, or treat contaminated Equipment Upgrade/Replacement Repair
Systems2 media (e.g., soil, sediment, Spare Parts

sludge, surface water, or Equipment Ownership/Rental/Lease
groundwater). Consumable Supplies

Bulk Chemicals
Raw/Process Materials
Utilities

1 Site Monitoring, performance monitoring, or compliance monitoring.  
2 Specify extraction, containment, or treatment system.  Examples include groundwater extraction system,

engineered cap or cover, soil vapor extraction system, groundwater treatment facility, etc. 

More than one system may be associated with an individual alternative.  
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APPENDIX C TABLE Soil 3-2
O&M COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 3 VARIOUS TREATMENT & DISPOSAL OPTIONS

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

O&M Activities
Off-Site Treatment / Treatment and/or disposal Material Handling/Loading
Disposal of wastes generated during Transportation to Off-Site Facility

operations and maintenance Treatment/Disposal Fees
(e.g., on-site treatment 
residuals, monitoring wastes)
at off-site commercial
facilities, such as solid or 
hazardous waste landfills 
and incinerators.  

Contingency Costs to cover Scope Contingency
unknowns, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
associated with annual
O&M of the remedial action.  

Professional/Technical Services
Project Management Services to manage O&M Planning

activities not specific to Community Relations
technical support listed below.  Cost and Performance Reporting

Permitting
Legal 

Technical Support Services to monitor, evaluate, O&M Manual Updates
and report progress of O&M Oversight
remedial actions.  Progress Reports

Institutional Controls Annual update or Institutional Control Plans
maintenance of non- Restrictive Covenants
engineering measures to Zoning
reduce or minimize potential Property Easements
for exposure to site Deed Notice
contaminants or hazards.  Advisories

Groundwater Use Restrictions
Site Information Database
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APPENDIX C TABLE Soil 3-3
PERIODIC COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 3 VARIOUS TREATMENT & DISPOSAL OPTIONS

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction/O&M Activities
Remedy Failure Construction activities to Mobilization/Demobilization
or Replacement replace an installation remedy Site Work

or key components of the Structures
remedy.  Process Equipment and Appurtenances

Non-Process Equipment
Startup and Testing

Demobilization of Construction activity to Demolition and Removal
On-Site dismantle or take down Well Abondonment
Extraction, extraction, containment, or 
Containment, or treatment facility or 
Treatment equipment upon
Systems1 completion of remedial 

action.  

Contingency Costs to cover Scope Contingency
unknowns, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
associated with
Construction /O&M
activities.  

1 Specify extraction, containment, or treatment system.  Examples include groundwater extraction systems, soil 

vapor extraction system, groundwater treatment facility, etc.  More than one system may be associated with an 

individual alternative.  

Professional/Technical Services
Five Year Review Services to prepare five- Site Visit

year review reports (if Field Data Collection
hazardous substances, Data Review and Analysis
pollutants, or contaminants Report Preparation
remain on-site above levels 
that allow for unrestricted
use and unlimited 
exposure.  
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APPENDIX C TABLE Soil 3-3
PERIODIC COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 3 VARIOUS TREATMENT & DISPOSAL OPTIONS

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Professional/Technical Services (cont.)
Groundwater Services to analyze and Site Visit
Performance optimize on-going Field Data Collection
Optimization groundwater pump and Data Review and Analysis
Study treat systems.  Report Preparation

Remedial Acion Services to prepare Site Visit
Report remedial action report Field Data Collection

upon completion of Data Review and Analysis
remedial action.   Report Preparation

Institutional Controls Periodic update or Institutional Control Plans
maintenance of non- Restrictive Covenants
engineering measures to Zoning
reduce or minimize potential Property Easements
for exposure to site Deed Notice
contaminants or hazards.  Advisories

Groundwater Use Restrictions
Site Information Database
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APPENDIX C EXHIBIT Soil 4-1
COST ESTIMATE SUMMARY - ALTERNATIVE SOIL 4

Alternative Soil 4
Excavation and Off-Site Disposal

Site:  Stratford Army Engine Plant Description:  Alternative Soil 4 consists of the excavation of contaminated soil and transportation 
Location:  Stratford, Connecticut to an appropriate TSDF.  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004
Date:  3/8/05

CAPITAL COSTS:
UNIT

DESCRIPTION QTY UNIT COST TOTAL NOTES

Mobilization / Demobilization 1 LS $212,292 $212,292 Plans, permits, temporary facilities, temporary 
utilities, and decon pads.

Monitoring, Sampling, Testing, and Analysis 1 LS $579,259 $579,259 Air monitoring, soil gas monitoring, soil sample
analysis, and data validation.  

Site Work 1 LS $2,024,456 $2,024,456 Demo, fencing, soil storage, earthwork, 
vegetation and planting, storm drainage/
subdrainage, and sediment barriers.  

Soil Excavation 1 LS $1,054,603 $1,054,603 Contaminated soil excavation

Off-Site Treatment and Disposal 1 LS $8,885,942 $8,885,942 Off-site RCRA landfill or treatment facility 

SUBTOTAL $12,756,553

Contingency 20% $2,551,311 10% scope + 10% bid

SUBTOTAL $15,307,863

Project Management 5% $765,393
Remedial Design 6% $918,472
Construction Management 6% $918,472

Institutional Controls 1 LS $19,772 $19,772

SUBTOTAL $17,929,972

TOTAL CAPITAL COST $17,929,972

O&M COSTS:  
UNIT

DESCRIPTION QTY UNIT COST TOTAL NOTES

Site O&M 1 LS $1,556 $1,556 Mowing grass & fertilizer

Institutional Controls 1 LS $6,438 $6,438

TOTAL ANNUAL O&M COST $7,993

PERIODIC COSTS:  
UNIT

DESCRIPTION YEAR QTY UNIT COST TOTAL NOTES

Five Year Review Report 5 & 10 1 EA $25,317 $25,317 1 report at end of year 5

SUBTOTAL $25,317

PRESENT VALUE ANALYSIS:
TOTAL DISCOUNT PRESENT 

COST TYPE YEAR COST FACTOR (7%) VALUE NOTES

Capital Cost 1 $17,929,972 1.000 $17,929,972
Annual O&M Cost 2 - 15 $111,904 8.745 $69,900
Periodic Cost 5 $25,317 0.7130 $18,051 5-year review, update i.c. plan
Periodic Cost 10 $25,317 0.5080 $12,861 5-year review, update i.c. plan

$18,092,509 $18,030,784

TOTAL PRESENT VALUE OF ALTERNATIVE $18,030,784

$25,317
$25,317

TOTAL COST 
PER YEAR

$17,929,972
$7,993



APPENDIX C EXHIBIT Soil 4-2
COST WORKSHEET - ALTERNATIVE SOIL 4

Alternative Soil 4 Excavation and Off-Site Disposal
Capital Cost Sub-Element
Construction Activities:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

The contractor and subcontractor will move equipment and materials to the site to perform the remedial action.  This activity 
includes preparation of submittals and implementation plans, temporary facilities, temporary untilities, and post construction
submittals.  

Cost Analysis:  

Mobilization/Demobilization costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Plans
Engineering Support 100 HR $100.00 $100.00 $10,000.00 Harding ESE
Non-Engineering Support 60 HR $40.00 $40.00 $2,400.00 Harding ESE
Computers, etc. 100 HR $10.00 $1,000.00 Harding ESE
Report Copying, etc. 1 LS $1,000.00 $1,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $250.00 $250.00 Harding ESE

Subtotal:   $14,650.00
Escalation (3996/3612):  $16,207.48

Temporary Facilities
12 MO $246.79 $246.79 $2,961.48 RS Means
12 MO $82.65 $82.65 $991.80 RS Means
6 CSF*W $30.31 $30.31 $181.86 RS Means

12 CSF $10.18 $2.34 $12.52 $150.24 RS Means
Temporary Electrical Power 12 CSF $90.53 $90.53 $1,086.36 RS Means
Temporary Communication 12 MO $30.00 $30.00 $360.00

Subtotal:  $5,731.74
Localization:  $6,247.60

Temporary Utilities
Electrical Service 1 LS $25,000.00 $25,000.00 Place Holder
Water Service 1 LS $25,000.00 $25,000.00 Place Holder
Communications Line 1 LS $5,000.00 $5,000.00 Place Holder

Subtotal:  $55,000.00

Notes:  A cost estimate for temporary utilities at the site will depend on the remedial system design and a variety of other 
unknowns.  Decontamination equipment will require power from temporary service or generator, and water from a tank or 
temporary service.  For the period of construction a portable toilet has been added to the cost so sewer service should not 
be required.  The water from the decontamination system will have to be tested and manifested for off site disposal.   
There will be additional operations and maintenance charges associated with the decon units labor, soap, water, power, etc.  
Communications lines may be necessary for the trailer, security system, and any remedial system alarms.  
A cost of $55,000 has been included to cover the electrical, water and communications services, but a more detailed cost 
estimate will be required during the remedial design.  

Temporary Lighting

DESCRIPTION

Temporary Office 32' x 8' w/o hookup
Portable Toilet 
Temporary Heat
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APPENDIX C EXHIBIT Soil 4-2
COST WORKSHEET - ALTERNATIVE SOIL 4

Alternative Soil 4 Excavation and Off-Site Disposal
Capital Cost Sub-Element
Construction Activities:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Mobilization
Storage Box 1 EA $150.00 $150.00 Harding ESE
Move In Excavator-Loader-Backhoe 3 LS $600.00 $1,800.00 Harding ESE

Subtotal:  $1,950.00
Escalation (3996/3545):  $2,198.08

Building Personnel Decon Pad

8' x 6" railroad ties 10 EA $43.45 $434.50 RSMeans
40 mil Polymeric Liner, 4725 SF $1.36 $6,426.00 RSMeans
  High-density Polyethylene
(35' x 15' x 9 applications)
10 GPM, 1/2 HP, Centrifugal Pump 1 EA $916.73 $916.73 RSMeans
Other direct costs 1 LS $500.00 $500.00

Subtotal:  $8,277.23
Localization:  $9,022.18

Demobilization
Storage Box 1 EA $150.00 $150.00 Harding ESE

Remove Personnel Decon Pad
Labor Foreman 5 HR $34.05 $34.05 $170.25 *Harding ESE
Laborers 20 HR $32.72 $32.72 $654.40 *Harding ESE
Operator 5 HR $47.51 $47.51 $237.55 *Harding ESE
Tractor-Loader-Backhoe 5 HR $28.00 $28.00 $140.00 *Harding ESE

Disposal of debris
Dumpster rental 30 DAY $1.56 $46.80 RSMeans
Dumpster pull 1 EA $358.62 $358.62 RSMeans
Miscellaneous Dump Charge 10 CY $10.89 $108.90 RSMeans

Equipment Demobilization
Move Out Excavator-Loader-Backhoe 3 LS $600.00 $1,800.00 Harding ESE

Subtotal:  $35,341.24
Escalation (3996/3545):  $39,837.41

Preconstruction Submittals - Assume they are covered under the construction contractor's overhead.
Post Construction Submittals - Assume they are covered under the construction contractor's overhead.
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APPENDIX C EXHIBIT Soil 4-2
COST WORKSHEET - ALTERNATIVE SOIL 4

Alternative Soil 4 Excavation and Off-Site Disposal
Capital Cost Sub-Element
Construction Activities:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Subtotal:  $112,305.27

Subcontractor Overhead:  25% $28,076.32
Subtotal:  $140,381.58

Subcontractor Profit:  8% $11,230.53
Subtotal:  $151,612.11

Prime Contractor Overhead:  15% $25,172.94
Subtotal:  $192,992.52

Prime Contractor Profit:  10% $19,299.25

TOTAL UNIT COST:  $212,291.78

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote if from local vender.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Includes 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT Soil 4-3
COST WORKSHEET - ALTERNATIVE SOIL 4

Alternative Soil 4 Excavation and Off-Site Disposal
Capital Cost Sub-Element
Construction Activities:  Monitoring, Sampling, Testing and Analysis

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Health and safety monitoring will take place during site work including monitoring of personnel protective equipment.  
Confirmation soil sampling from excavations will take place.  Confirmation soil sampling following excavation and prior to 
backfill will take place.  Samples collected will be analyzed at an off site laboratory.  
The data collected will be added to the site chemistry data base. 

Cost Analysis:  

Monitoring, Sampling, Testing and Analysis costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Air Monitoring 
PID Rental 4 MO $1,003.00 $4,012.00 RSMeans

Soil Sample Analysis (10% QC/QA)
VOCs 242 EA $189.00 $45,738.00 Harding ESE
SVOCs 242 EA $278.00 $67,276.00 Harding ESE
TPH 242 EA $61.00 $14,762.00 Harding ESE
TAL metals 242 EA $322.00 $77,924.00 Harding ESE
PCBs 242 EA $158.00 $38,236.00 Harding ESE
TCLP (metals and VOCs only) 242 EA $610.00 $147,620.00 Harding ESE

Data Validation
Chemist 160 HR $115.00 $115.00 $18,400.00 Harding ESE

Notes:  The number of samples is based on 160 samples to confirm the sides of the excavations, 60 samples to confirm stock piles, and 
QA/QC samples (10%).  Stock pile sampling at 1 sample/500 CY stock pile.  

Subtotal:  $409,956.00 Harding ESE
Escalation (3996/3612):  $453,539.36

Subtotal:  $4,012.00 RSMeans
Localization:  $4,373.08

Subtotal:  $457,912.44

Prime Contractor Overhead:  15% $68,686.87
SUBTOTAL:  $526,599.31

Prime Contractor Profit:  10% $52,659.93

TOTAL UNIT COST:  $579,259.24

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives (escalation:  3996/3612)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote if from local vender.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Built into chemical analysis fee
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT Soil 4-4
COST WORKSHEET - ALTERNATIVE SOIL 4

Alternative Soil 4 Excavation and Off-Site Disposal
Capital Cost Sub-Element
Construction Activities:  Site Work

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Site Work includes:  demolition of hard surfaces over contaminated soil and putting debris in roll off bins, backfill with imported fill, 
utilities, storm drainage/subdrainage, and sediment barriers.  

Cost Analysis:  

Site Work costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Demolition (Level D)
Demolish Bituminous Pavement 7,015 SY $3.89 $27,289.94 RSMeans
with Power Equipment
Demolish Rod Reinforced Concrete 63,138 SF $9.01 $568,870.95 RSMeans
6" Thick with Power Equipment

Notes:  Assume 126,275 ft2 of area to be demolished, roughly 1/2 (63,138 ft2) of area asphalt, and roughly 1/2 (63,138 ft2) of area concrete.  

Debris Disposal 
Dump charges general non-haz 4,700 CY $10.89 $51,183.00 RSMeans
Personnel Protective Equipment 35 DAY $35.00 $1,225.00 Harding ESE

Subtotal:  $647,343.89
Localization:  $705,604.84

Escalation (3996/3612):  $1,355.23
Subtotal:  $706,960.08

Diked area for Soil Stockpiles 
Fill Soil 240 CY $8.00 $1,920.00 Harding ESE
Perimeter Dike Construction

Supervisor 20 HR $34.05 $34.05 $681.00 *Harding ESE
Laborer 40 HR $32.72 $32.72 $1,308.80 *Harding ESE
Operator 20 HR $47.51 $47.51 $950.20 *Harding ESE
Loader 20 HR $28.00 $28.00 $560.00 *Harding ESE

Sand bags 100 EA $2.00 $200.00
6000 Gallon Horizontal Plastic Sump 1 EA $5,257.00 $5,257.00 RSMeans

with 6" NPT connection
80 Mil Polymeric Liner, High Density 62,500 SF $2.49 $155,625.00 RSMeans

Polyethylene
26" x 26", 5' deep Area Drain with Grate 1 EA $2,476.00 $2,476.00 RSMeans
5' x 5' x 5' Reinforced Concrete Sump 1 EA $2,919.00 $2,919.00 RSMeans
10 GPM, 1/2 HP, Centrifugal Pump 1 EA $916.73 $916.73 RSMeans
2.5" PVC Double-wall piping, w 20 LF $34.63 $692.60 RSMeans

fittings 
Waste Pile Cover, 185 Lb Tear, 62500 SF $2.71 $169,375.00 RSMeans

3-4 Year Life
Sand bags 200 EA $2.00 $400.00
Ramp for Loaders/Trucks

Concrete No Skid Ramps 2 EA $655.64 $1,311.28 RSMeans

Notes:  The soil stockpiles may generate liquids.  The piles will be covered, but during precipitation they will erode and the soil 
water should be collected and handled so the run off does not reach surface water.  

DESCRIPTION
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APPENDIX C EXHIBIT Soil 4-4
COST WORKSHEET - ALTERNATIVE SOIL 4

Alternative Soil 4 Excavation and Off-Site Disposal
Capital Cost Sub-Element
Construction Activities:  Site Work

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Subtotal:  $338,972.61 RSMeans
Localization:  $369,480.14

Subtotal:  $5,420.00 Harding ESE
Escalation (3996/3612):  $2,124.12
Escalation (3996/3545):  $3,945.28

Subtotal:  $375,549.54

Earthwork
Fine Grading & Soil Prep. 3 ACRE $25.72 $44.08 $0.00 $69.80 $209.40 RSMeans

Area Preparation, 67% level & 33% 
Slope

Vegetation and Planting
Topsoil 2,500 CY $4.06 $2.89 $20.00 $26.95 $67,375.00 RSMeans
Seeding/Mulch/Fertilizer 3.00 ACRE $74.49 $89.91 $373.22 $537.62 $1,612.86 RSMeans
Erosion Control Netting, 4' Wide 14,500 SY $0.29 $0.23 $0.66 $1.18 $17,110.00 RSMeans

Jute Mesh
Watering with 3,000-Gallon Tank Truck 30.0 ACRE $60.19 $1,805.70 RSMeans

(per pass x 10 passes)
Storm Drainage/Subdrainage

Note:  During backfill every effort shall be made to grade the site so that storm water will not pond on the site and  
will run off to stormwater collection drains on the site.  During design drainage will have to be considered and the new 
drainage pattern from the backfilled areas shall be routed into the existing storm water collection, treatment and 
discharge system at SAEP.  There is no cost associated with the Storm Drainage & Subdrainage in this cost estimate.  

Sediment Barriers
Filter Barrier 3,000 LF $1.41 $0.70 $2.11 $6,330.00 RSMeans

Subtotal:  $94,442.96 RSMeans
Localization:  $102,942.83

SUBTOTAL:   $1,185,452.44

Subcontractor Overhead:  25% $296,363.11
Subtotal:  $1,481,815.55

Subcontractor Profit:  8% $118,545.24
Subtotal:  $1,600,360.80

Prime Contractor Overhead:  15% $240,054.12
SUBTOTAL:  $1,840,414.91

Prime Contractor Profit:  10% $184,041.49

TOTAL UNIT COST:  $2,024,456.41

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies  (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price , RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies  RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Some level D adjustment, some work on level E.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote if from local vender.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT Soil 4-5
COST WORKSHEET - ALTERNATIVE SOIL 4

Alternative Soil 4 Excavation and Off-Site Disposal
Capital Cost Sub-Element
Construction Activities:  Soil Excavation

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Soil Excavation includes:  excavation of contaminated soil to predetermined depths, and stockpiling of contaminated. 

Cost Analysis:  

Soil Excavation costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Earthwork
Clearing Utilities 1 LS $2,000.00 $2,000.00 Harding ESE
Soil Excavation 27,627 CY $10.00 $276,268.20 Harding ESE
Personnel Protective Equip., Level D 80 DAY $35.00 $2,800.00 Harding ESE
Shoring for 15', excavation, 22 psf 6,300 SF $3.42 $3.69 $1.93 $9.04 $56,952.00 RSMeans

Steel Sheet, Pull and Salvage
(420 linear feet along dike)
(Level D, Labor Rate + 22%)

Backfill 27,627 CY $8.00 $221,016.00 Harding ESE

Storm Drainage/Subdrainage
Note:  During backfill every effort shall be made to grade the site so that storm water will not pond on the site and  
will run off to stormwater collection drains on the site.  During design drainage will have to be considered and the new 
drainage pattern from the backfilled areas shall be routed into the existing storm water collection, treatment and 
discharge system at SAEP.  There is no cost associated with the Storm Drainage & Subdrainage in this cost estimate.  

Subtotal:  $56,952.00 RSMeans
Localization:  $62,077.68

Subtotal:  $502,084.20 Harding ESE
Escalation:  $555,461.92

SUBTOTAL:   $617,539.60

Subcontractor Overhead:  25% $154,384.90
Subtotal:  $771,924.50

Subcontractor Profit:  8% $61,753.96
Subtotal:  $833,678.46

Prime Contractor Overhead:  15% $125,051.77
SUBTOTAL:  $958,730.23

Prime Contractor Profit:  10% $95,873.02

TOTAL UNIT COST:  $1,054,603.26

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies  (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price , RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies  RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Some level D adjustment, some work on level E.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote if from local vender.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT Soil 4-6
COST WORKSHEET - ALTERNATIVE SOIL 4

Alternative Soil 4 Excavation and Off-Site Disposal
Capital Cost Sub-Element
Construction Activities:  Off-Site Treatment/Disposal

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Off-Site Treatment/Disposal covers the profiling and manifesting of contamined soil, loading of the stockpiled soil,
hauling to treatment/disposal facility, and treatment/disposal fee.  

Cost Analysis:  

Off-Site Treatment/Disposal costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Material Handling and Loading
Bulk Solid Hazardous Waste Loading 27,627 CY $1.95 $53,872.30 RSMeans

Into Truck

Transportation to Off-Site Facility, & Treatment/Disposal Fee
Transportation & Disposal of Soil 3,868 TON $280.00 $1,082,971.34 Harding ESE

Hazardous
Transportation & Disposal of Soil 34,810 TON $100.00 $3,480,979.32 Harding ESE

Non- Hazardous

Subtotal:  $53,872.30 RSMeans
Localization:  $58,720.81

Subtotal:  $4,563,950.66 Harding ESE
Escalation:  $5,144,583.03

SUBTOTAL:   $5,203,303.84

Subcontractor Overhead:  25% $1,300,825.96
Subtotal:  $6,504,129.80

Subcontractor Profit:  8% $520,330.38
Subtotal:  $7,024,460.18

Prime Contractor Overhead:  15% $1,053,669.03
SUBTOTAL:  $8,078,129.21

Prime Contractor Profit:  10% $807,812.92

TOTAL UNIT COST:  $8,885,942.13

Note:  Profiling and manifesting waste will be covered by contractor overhead.  
1 CY = 1.4 TON

Source of Cost Data:  

*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies  (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price , RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies  RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Some level D adjustment, some work on level E.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Localization Factor:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT Soil 4-7
COST WORKSHEET - ALTERNATIVE SOIL 4

Alternative Soil 4 Excavation and Off-Site Disposal
Capital Cost Sub-Element
Institutional Controls

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Development of land use restrictions and engineering controls associated with soil alternative.  At a minimum to include
restrictions on property use and soil excavation.  

Cost Analysis:  

Costs for Institutional Controls:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

0 HR $200.00 $200.00 $0.00 Harding ESE
Environmental Attorney 40 HR $125.00 $125.00 $5,000.00
Other Engineering Support 40 HR $100.00 $100.00 $4,000.00 Harding ESE
Other Non-Engineering Support 16 HR $40.00 $40.00 $640.00 Harding ESE
Computers, etc.  16 HR $10.00 $160.00 Harding ESE
Report Copying, etc. 1 LS $5,000.00 $5,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $200.00 $200.00 Harding ESE
Travel to Site 2 DAY $65.00 $130.00 Harding ESE
Per Diem 4 DAY $125.00 $500.00 Harding ESE

Subtotal:  $15,630.00
Localization:  NA

Escalation:  $17,291.66

Prime Contractor Overhead:  15% $2,344.50
SUBTOTAL:  $17,974.50

Prime Contractor Profit:  10% $1,797.45

TOTAL UNIT COST:  $19,771.95

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  
An attorney has been added to assist the contractor and the Army in negotiation with the City and State.  
The hours for Engineering Support have been increased as well to cover meetings and negotiations.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION

Engineering Manager, P.E. 



APPENDIX C EXHIBIT Soil 4-8
COST WORKSHEET - ALTERNATIVE SOIL 4

Alternative Soil 4 Excavation and Off-Site Disposal
O&M Cost Sub-Element
O&M Activities:  Site O&M

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

The grass at the site will have to be mowed 6 times each summer and fertilzed annually.  

Cost Analysis:  

Annual Site O&M Costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Mow Grass on Cap (3 acres x 6 mo) 18 ACRE $30.92 $556.56 Harding ESE
Fertilize 3 ACRE $88.92 $266.76 Harding ESE

Subtotal:  $823.32
Escalation:  $910.85

Subcontractor Overhead:  25% $227.71
Subtotal:  $1,138.56

Subcontractor Profit:  8% $91.08
Subtotal:  $1,229.65

Prime Contractor Overhead:  15% $184.45
Subtotal:  $1,414.09

Prime Contractor Profit:  10% $141.41

TOTAL UNIT COST:  $1,555.50

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Level E
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit Calculated at 25% overhead and 10% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT Soil 4-9
COST WORKSHEET - ALTERNATIVE SOIL 4

Alternative Soil 4 Excavation and Off-Site Disposal
O&M Cost Sub-Element
O&M Activities:  Institutional Controls

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Annual inspection and update of institutional controls.  

Cost Analysis:  

Annual Institutional Control Costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

10 HR $115.00 $115.00 $1,150.00 Harding ESE
Travel to Site 1 DAY $65.00 $65.00 Harding ESE
Per Diem 1 DAY $125.00 $125.00 Harding ESE
ODCs/equipment 1 LS $500.00 $500.00 Harding ESE
Report 24 HR $115.00 $115.00 $2,760.00 Harding ESE

Subtotal:  $4,600.00
Escalation:  $5,089.04

Prime Contractor Overhead:  15% $763.36
SUBTOTAL:  $5,852.39

Prime Contractor Profit:  10% $585.24

TOTAL UNIT COST:  $6,437.63

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Level E
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION

Project Engineer



APPENDIX C EXHIBIT Soil 4-10
COST WORKSHEET - ALTERNATIVE SOIL 4

Alternative Soil 4 Excavation and Off-Site Disposal 
Periodic Cost Sub-Element
Five Year Review

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/08/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Services to prepare required five-year review reports.  The five-year review is designed to summarize the previous five-years of
remedial work, evaluate progress, and suggest changes in remedial approach as appropriate.  

Cost Analysis:  

Costs per Five-Year Review:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Engineering Manager, P.E. 20 HR $200.00 $200.00 $4,000.00 Harding ESE
Other Engineering Support 100 HR $100.00 $100.00 $10,000.00 Harding ESE
Other Non-Engineering Support 40 HR $40.00 $40.00 $1,600.00 Harding ESE
Computers, etc. 80 HR $10.00 $800.00 Harding ESE
Report Copying, etc.  1 LS $1,000.00 $1,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $500.00 $500.00 Harding ESE
Travel to site 1 DAY $65.00 $65.00 Harding ESE
Per Diem 1 DAY $125.00 $125.00 Harding ESE

Subtotal:  $18,090.00

Escalation:  $20,013.19

Prime Contractor Overhead:  15% $3,001.98
SUBTOTAL:  $23,015.17

Prime Contractor Profit:  10% $2,301.52

TOTAL UNIT COST:  $25,316.68

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX A TABLE Soil 4-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 4 EXCAVATION AND OFF-SITE DISPOSAL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Mobilization/ Bringing equipment and Construction Equipment
Demobilization personnel to the site Submittals/Implementation Plans

(mobilization) or removing Air Monitoring Plan
equipment and personnel Construction Quality Control Plan
(demobilization) for purposes Construction Schedule
of constructing or installing Environmental Protection Plan
the remedial action. Materials Handling/Transportation/Disposal Plan
Includes Permits
setup/construction Sampling and Analysis Plan
and/or removal of Site Health and Safety Plan
temporary facilities Site Security Plan
and utilities.  Does not include Site Work Plan
mobilization or demobilization Storm Water Pollution Prevention Plan
specific to construction or Training & Medical Certifications
installing an on-site Temporary Facilities
treatment facility.  Office Trailers

Storage Facilities
Security Fencing & Signs
Roads and Parking
Decontamination Facilities

Temporary Utilities
Temporary Relocation of Roads/Structures/Utilities
Post-Construction Submittals

As-Built Drawings
O&M Manuals
QA/QC Documentation

Site Security Personnel
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APPENDIX A TABLE Soil 4-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 4 EXCAVATION AND OFF-SITE DISPOSAL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Monitoring, Sampling, Sampling, testing, on- or Meteorological Monitoring
Testing, and Analysis off-site analysis, data Air Monitoring and Sampling

management, and quality Radiation Monitoring
assurance/quality control.  Health and Safety Monitoring
Includes monitoring to Personnel Protective Equipment
evaluate remedy Monitoring Wells
performance and/or Geotechnical Instrumentation
compliance with Soil Sampling
regulations.  Sediment Sampling

Surface Water Sampling
Groundwater Sampling
Radioactive Waste Sampling
Asbestos Sampling
Laboratory Chemical Analysis
On-Site Chemcial Analysis
Radioactive Waste Analysis
Geotechnical Testing
Chemical Data Management
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APPENDIX A TABLE Soil 4-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 4 EXCAVATION AND OFF-SITE DISPOSAL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Site Work Activities to establish the Demolition

infrastructure necessary for Clearing and Grubbing
the project (i.e., site Earthwork
preparation).  Also Stripping
includes permanent site Stockpiling
improvements and Excavation
restoration of areas or site Borrow
features disturbed during Grading
site remediation.  Site work Backfill
is generally assumed to be Topsoil
"clean work," meaning that Roads/Parking/Curbs/Walks
there is no contact with Vegetation and Planting
contaminated media or Topsoil
materials.  Excludes all site Seeding/Mulch/Fertilizer
work specific to Sodding
constructing or installing Erosion Control Fabric
an on-site treatment Shrubs/Trees/Ground Cover
facility.  Fencing/Signs/Gates

Utilities
Electrical
Telephone/Communications
Water/Sewer/Gas

Storm Drainage/Subdrainage
Sediment Barriers

Surface Water Collection Collection or containment Pumping
or Containment of contaminated surface Draining

water.  Excludes treatment, Channel/Waterway
off-site transportation, or Berm/Dike
off-site treatment/ Lagoon/Basin/Tank
disposal of contaminanted 
surface water.  
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APPENDIX A TABLE Soil 4-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 4 EXCAVATION AND OFF-SITE DISPOSAL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Groundwater Extraction Extraction or containment of Extraction/Injection Wells
or Containment contaminated groundwater. Vertical

Excludes treatment, off-site Horizontal
transportation, or off-site Extraction Trench
treatment/disposal of Pumps
contaminated groundwater. Piping

Lagoon/Basin/Tank
Subsurface Drains
Subsurface Barrier

Slurry Wall
Grout Curtain
Sheet Piling

Gas/Vapor Collection/ Collection or control of Collection Well System
Control off-gas or air emissions Collection Trench System

from contaminated Collection System at Lagoon Cover
sources.  Fugitive Dust Control

Vapor/Gas Emission Control

Soil Excavation Excavation and Excavation
handling of contaminated Hauling
soil.  Excludes treatment, Stockpiling
off-site transportation, or 
off-site treatment/disposal
of contaminated soil.  

Sediment / Sludge Removal or containment Excavation
Removal or Containment of contaminated sediment Dredging

or sludge.  Excludes Vacuuming
treatment, off-site Lagoon/Basin/Tank
transportation, or off-site
treatment/disposal of 
contaminated sediment or 
sludge.  
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APPENDIX A TABLE Soil 4-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 4 EXCAVATION AND OFF-SITE DISPOSAL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Demolition and Removal Demolition/removal of Drum Removal

contaminated or Tank Removal
hazardous materials or Piping Removal
structures.  Excludes Structure Removal
treatment, off-site Asbestos Removal
transportation, or off-site Contaminated Paint Removal 
disposal of contaminated Ordnance Removal and Destruction
or hazardous materials
or structures.  

Cap or Cover Construction of a multi- Subgrade Preparation
layered cap or cover over Gas Collection Layer
contaminated materials or Low Permeability Clay Layer
media (e.g., soil, sediment, Bentonite
sludge) to prevent or reduce Geosynthetic Clay Layer
exposure and minimize Geotextile
infiltration of surface water Geomembrane
and production of leachate.  Granular Drainage Layer

Geonet
Waste Placement (Cut/Fill)
Protective Soil Layer
Asphalt/Concrete Pavement
Topsoil
Erosion Control Fabric
Seeding/Mulch/Fertilizer

On-Site Treatment Construction or installation Mobilization/Demobilization
of a complete and usable Site Work
on-site facility for Structures
treatment of contaminated Process Equipment and Appurtenances
media (e.g., soil, solids, Non-Process Equipment
sediment, sludge, surface Startup and Testing
water, groundwater), including Equipment Upgrade/Replacement
in-situ and ex-situ techniques.  
Includes all mobilization and
site work required for the 
treatment facility.  
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APPENDIX A TABLE Soil 4-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 4 EXCAVATION AND OFF-SITE DISPOSAL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Off-Site Treatment / Final placement of Material Handling/Loading
Disposal contaminated media, material, Transportation to Off-Site Facility

or treatment residuals at off- Treatment/Disposal Fees
site commercial facilities, 
such as solid or hazardous 
waste landills and 
incinerators, that charge 
fees to accept waste 
based on certain criteria.  

Contingency Costs added to cover Scope Contingency
unknown, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
related to construction or
installation of the remedial 
action.  

Project Management Services to support Planning
construction or installation Community Relations
of remedial action not Bid/Contract Administration
specific to remedial design Cost and Performance Reporting
or construction management. Permitting

Legal
Construction Complete Report

Remedial Design Services to design the Field Data Collection and Analysis
remedial action, including Design Survey
pre-design activities to Treatability Study
collect the necessary data.  Bench-Scale

Pilot-Scale
Field-Scale

Preliminary/Intermediate/Final Design
Design Analysis
Plans & Specifications
Construction Cost Estimate
Construction Schedule
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APPENDIX A TABLE Soil 4-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 4 EXCAVATION AND OFF-SITE DISPOSAL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Construction Management Services to manage Submittal Review

construction or installation of Change Order Review
remedial action, excluding Design Modification
any similar services Construction Observation
provided as part of Construction Survey
construction activities.  Construction Schedule Tracking

QA/QC Documentation
O&M Manual
Record Drawings

Institutional Controls Non-engineering (i.e., Institutional Control Plans
administrative or legal) Restrictive Covenants
measures to reduce or Zoning
minimize potential for Property Easements
exposure to site Deed Notice
contamination or hazards Advisories
(i.e., limit site access or Groundwater Use Restrictions
restrict site access).  Site Information Database
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APPENDIX C TABLE Soil 4-2
O&M COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 4 EXCAVATION & OFF-SITE DISPOSAL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

O&M Activities
Monitoring,  Sampling, testing, on- or Meteorological Monitoring
Sampling, Testing, off-site analysis, data Air Monitoring and Sampling
and Analysis1 management, and quality Radiation Monitoring

assurance/quality control  Health and Safety Monitoring
during the O&M period.  Personnel Protective Equipment
Can include monitoring to Monitoring Wells
evaluate remedy Soil Sampling
performance/compliance with  Sediment Sampling
regulations, or monitoring to Surface Water Sampling
track migration of Groundwater Sampling
contaminant plume.  Process Water Sampling

Process Air Sampling
Laboratory Chemical Analysis
On-Site Chemcial Analysis
Chemical Data Management

Extraction Operation and maintenance Operations Labor
Containment, or of on-sitesystemsto extract, Maintenance Labor
Treatment contain, or treat contaminated Equipment Upgrade/Replacement Repair
Systems2 media (e.g., soil, sediment, Spare Parts

sludge, surface water, or Equipment Ownership/Rental/Lease
groundwater). Consumable Supplies

Bulk Chemicals
Raw/Process Materials
Utilities

1 Site Monitoring, performance monitoring, or compliance monitoring.  
2 Specify extraction, containment, or treatment system.  Examples include groundwater extraction system,

engineered cap or cover, soil vapor extraction system, groundwater treatment facility, etc. 

More than one system may be associated with an individual alternative.  
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APPENDIX C TABLE Soil 4-2
O&M COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 4 EXCAVATION & OFF-SITE DISPOSAL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

O&M Activities
Off-Site Treatment / Treatment and/or disposal Material Handling/Loading
Disposal of wastes generated during Transportation to Off-Site Facility

operations and maintenance Treatment/Disposal Fees
(e.g., on-site treatment 
residuals, monitoring wastes)
at off-site commercial
facilities, such as solid or 
hazardous waste landfills 
and incinerators.  

Contingency Costs to cover Scope Contingency
unknowns, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
associated with annual
O&M of the remedial action.  

Professional/Technical Services
Project Management Services to manage O&M Planning

activities not specific to Community Relations
technical support listed below.  Cost and Performance Reporting

Permitting
Legal 

Technical Support Services to monitor, evaluate, O&M Manual Updates
and report progress of O&M Oversight
remedial actions.  Progress Reports

Institutional Controls Annual update or Institutional Control Plans
maintenance of non- Restrictive Covenants
engineering measures to Zoning
reduce or minimize potential Property Easements
for exposure to site Deed Notice
contaminants or hazards.  Advisories

Groundwater Use Restrictions
Site Information Database
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APPENDIX C TABLE Soil 4-3
PERIODIC COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 4 EXCAVATION & OFF-SITE DISPOSAL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction/O&M Activities
Remedy Failure Construction activities to Mobilization/Demobilization
or Replacement replace an installation remedy Site Work

or key components of the Structures
remedy.  Process Equipment and Appurtenances

Non-Process Equipment
Startup and Testing

Demobilization of Construction activity to Demolition and Removal
On-Site dismantle or take down Well Abondonment
Extraction, extraction, containment, or 
Containment, or treatment facility or 
Treatment equipment upon
Systems1 completion of remedial 

action.  

Contingency Costs to cover Scope Contingency
unknowns, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
associated with
Construction /O&M
activities.  

1 Specify extraction, containment, or treatment system.  Examples include groundwater extraction systems, soil 

vapor extraction system, groundwater treatment facility, etc.  More than one system may be associated with an 

individual alternative.  

Professional/Technical Services
Five Year Review Services to prepare five- Site Visit

year review reports (if Field Data Collection
hazardous substances, Data Review and Analysis
pollutants, or contaminants Report Preparation
remain on-site above levels 
that allow for unrestricted
use and unlimited 
exposure.  
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APPENDIX C TABLE Soil 4-3
PERIODIC COST ELEMENT CHECKLIST - ALTERNATIVE SOIL 4 EXCAVATION & OFF-SITE DISPOSAL

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Professional/Technical Services (cont.)
Groundwater Services to analyze and Site Visit
Performance optimize on-going Field Data Collection
Optimization groundwater pump and Data Review and Analysis
Study treat systems.  Report Preparation

Remedial Acion Services to prepare Site Visit
Report remedial action report Field Data Collection

upon completion of Data Review and Analysis
remedial action.   Report Preparation

Institutional Controls Periodic update or Institutional Control Plans
maintenance of non- Restrictive Covenants
engineering measures to Zoning
reduce or minimize potential Property Easements
for exposure to site Deed Notice
contaminants or hazards.  Advisories

Groundwater Use Restrictions
Site Information Database
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APPENDIX C EXHIBIT IA 2-1
COST ESTIMATE SUMMARY - ALTERNATIVE IA-2

Alternative IA-2
Demolition

Site:  Stratford Army Engine Plant Description:  Alternative IA 2 involves the demolition of buildings overlying I/C VC to eliminate the 
Location:  Stratford, Connecticut indoor air pathway for soil vapor exposure at SAEP.  Selected site building will be
Phase:  Feasibility Study (-30% to +50%) demolished leaving the slabs and building foundations.  O&M and periodic events 
Base Year:  2004 will only involve the maintenance of institutional controls at the site.  
Date:  

CAPITAL COSTS:
UNIT

DESCRIPTION QTY UNIT COST TOTAL NOTES

Mobilization / Demobilization 1 LS $125,098 $125,098

Monitoring, Sampling, Testing, and Analysis 1 LS $0 $0 Costs covered under other headings.  

Site Work 1 LS $7,447,675 $7,447,675 Includes non-hazardous material demo.  

Demolition Removal 1 LS $756,949 $756,949 Includes hazardous material demo.  

SUBTOTAL $8,329,722

Contingency 20% $1,665,944 10% scope + 10% bid

SUBTOTAL $9,995,667

Project Management 5% $499,783
Remedial Design 8% $799,653
Construction Management 6% $599,740

Institutional Controls 1 LS $19,772 $19,772

SUBTOTAL $11,914,615

TOTAL CAPITAL COST $11,914,615

O&M COSTS:  
UNIT

DESCRIPTION QTY UNIT COST TOTAL NOTES

Institutional Controls 1 LS $6,438 $6,438 Annual site visit and plan update.  

SUBTOTAL $6,438

TOTAL ANNUAL O&M COST $6,438

PERIODIC COSTS:  
UNIT

DESCRIPTION YEAR QTY UNIT COST TOTAL NOTES

Update Institutional Control Plan 5 1 EA $12,623 $12,623
Update Institutional Control Plan 10 1 EA $12,623 $12,623
Update Institutional Control Plan 15 1 EA $12,623 $12,623
Update Institutional Control Plan 20 1 EA $12,623 $12,623
Update Institutional Control Plan 25 1 EA $12,623 $12,623
Update Institutional Control Plan 30 1 EA $12,623 $12,623
Update Institutional Control Plan 35 1 EA $12,623 $12,623
Update Institutional Control Plan 40 1 EA $12,623 $12,623
Update Institutional Control Plan 45 1 EA $12,623 $12,623
Update Institutional Control Plan 50 1 EA $12,623 $12,623

SUBTOTAL $126,234
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APPENDIX C EXHIBIT IA 2-1
COST ESTIMATE SUMMARY - ALTERNATIVE IA-2

Alternative IA-2
Demolition

PRESENT VALUE ANALYSIS:
TOTAL DISCOUNT PRESENT 

COST TYPE YEAR COST FACTOR (7%) VALUE NOTES

Capital Cost 1 $11,914,615 1.000 $11,914,615.18
Annual O&M Cost 2-50 $315,444 13.767 $88,626.85 Annual i.c. site visit
Periodic Cost 5 $12,623 0.7130 $9,000.46 5-year review, update i.c. plan
Periodic Cost 10 $12,623 0.5080 $6,412.67 5-year review, update i.c. plan
Periodic Cost 15 $12,623 0.3620 $4,569.66 5-year review, update i.c. plan
Periodic Cost 20 $12,623 0.2580 $3,256.83 5-year review, update i.c. plan
Periodic Cost 25 $12,623 0.1840 $2,322.70 5-year review, update i.c. plan
Periodic Cost 30 $12,623 0.1310 $1,653.66 5-year review, update i.c. plan
Periodic Cost 35 $12,623 0.0937 $1,182.81 5-year review, update i.c. plan
Periodic Cost 40 $12,623 0.0668 $843.24 5-year review, update i.c. plan
Periodic Cost 45 $12,623 0.0476 $600.87 5-year review, update i.c. plan
Periodic Cost 50 $12,623 0.0339 $427.93 5-year review, update i.c. plan

$12,356,293 $12,033,512.85

TOTAL PRESENT VALUE OF ALTERNATIVE $12,033,512.85

$12,623
$12,623
$12,623

TOTAL COST 
PER YEAR

$11,914,615
$6,438

$12,623
$12,623
$12,623

$12,623
$12,623
$12,623
$12,623
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APPENDIX C EXHIBIT IA 2-2
COST WORKSHEET - ALTERNATIVE IA-2

Alternative IA-2 Demolition
Capital Cost Sub-Element
Construction Activity:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/09/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Indoor Air Alternative 2 involves the demolition of the buildings overlying I/C VC resulting in the removal of the indoor air pathway 
of exposure to soil vapor.  The demolition of the buildings will include removal of the structures leaving the building slabs and 
foundations.  Some of the mobilization costs are included in the per square foot demolition cost estimate.
Some of the costs presented in the mob/demob sheet may be duplicated in other soil or groundwater alternatives, this should be  
considered when envaluating cost for remediation of all media at the site.  

Cost Analysis:  

Mobilization/Demobilization:
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Plans
Engineering Support 100 HR $100.00 $100.00 $10,000.00 Harding ESE
Non-Engineering Support 60 HR $40.00 $40.00 $2,400.00 Harding ESE
Computers, etc. 100 HR $10.00 $1,000.00 Harding ESE
Report Copying, etc. 1 LS $1,000.00 $1,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $250.00 $250.00 Harding ESE

Subtotal:   $14,650.00
Escalation (3996/3612):  $16,207.48

Temporary Facilities
12 MO $246.79 $246.79 $2,961.48 RS Means
12 MO $82.65 $82.65 $991.80 RS Means
6 CSF*W $30.31 $30.31 $181.86 RS Means

12 CSF $10.18 $2.34 $12.52 $150.24 RS Means
Temporary Electrical Power 12 CSF $90.53 $90.53 $1,086.36 RS Means
Temporary Communication 12 MO $30.00 $30.00 $360.00

Subtotal:  $5,731.74
Localization:  $6,247.60

Temporary Utilities
Electrical Service 1 LS $25,000.00 $25,000.00 Place Holder
Water Service 1 LS $25,000.00 $25,000.00 Place Holder
Communications Line 1 LS $5,000.00 $5,000.00 Place Holder

Subtotal:  $55,000.00

Notes:  A cost estimate for temporary utilities at the site will depend on the remedial system design and a variety of other 
unknowns.  For the period of construction a portable toilet has been added to the cost so sewer service should not be required. 
Communications lines may be necessary for the trailer, security system, and any remedial system alarms.  
A cost of $55,000 has been included to cover the electrical, water and communications services, but a more detailed cost 
estimate will be required during the remedial design.  
Fencing and signage for security is covered on the Site Work sheet.  

Preconstruction Submittals - Assume they are covered under the construction contractor's overhead.
Post Construction Submittals - Assume they are covered under the construction contractor's overhead.

DESCRIPTION

Temporary Office 32' x 8' w/o hookup
Portable Toilet 
Temporary Heat
Temporary Lighting
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APPENDIX C EXHIBIT IA 2-2
COST WORKSHEET - ALTERNATIVE IA-2

Alternative IA-2 Demolition
Capital Cost Sub-Element
Construction Activity:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/09/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Subtotal:  $61,247.60

Subcontractor Overhead:  25% $15,311.90
Subtotal:  $76,559.50

Subcontractor Profit:  8% $6,124.76
Subtotal:  $82,684.26

Prime Contractor Overhead:  15% $14,833.76
Subtotal:  $113,725.49

Prime Contractor Profit:  10% $11,372.55

TOTAL UNIT COST:  $125,098.04

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies RSMeans Construction Publishers & Consultants, Kingston, MA 
SMI = Memorandum from Joe Pearson, P.E., SMI to Elaine Anderegg, BRAC Project Coordinatror, NCR Field Office, 3 October 2003.  

Subject:  SAEP, Demolition Cost Estimate Quality Assurance Review and Estimate Update.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level E.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Includes 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION
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APPENDIX C EXHIBIT IA 2-3
COST WORKSHEET - ALTERNATIVE IA-2

Alternative IA-2 Demolition
Capital Cost Sub-Element
Construction Activity:  Monitoring, Sampling, Testing, and Analysis

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/09/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Indoor Air Alternative 2 involves the demolition of buildings overlying I/C VC resulting in the removal of the indoor air pathway 
of exposure to soil vapor.  The demolition of the buildings will include removal of the structures leaving the building slabs and 
foundations.  Monitoring, Sampling, Testing, and Analysis will include normal site construction monitoring and during 
asbestos abatement normal asbestos air monitoring, analysis, and inclusion on the site data base.  Samples of building materials
will likely be collected and analyzed for asbestos as part of the asbestos removal project.  Lead based paint sampling 
and testing will also likely be required.  

Cost Analysis:  

Monitoring, Sampling, Testing and Analysis:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Asbestos Sampling See Notes.

Asbestos Air Monitoring See Notes.

Lead Based Paint Testing See Notes.

Construction Monitoring See Notes.

Notes:  Asbestos sampling/monitoring, and lead based paint testing costs are covered either by the per square foot charges for 
demolition, asbestos abatement costs, or in the contractor overhead.  Normal contstruction monitoring costs are covered in the 
prime contractor overhead and construction management costs.  

Source of Cost Data:  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) NA
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor NA
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit NA

DESCRIPTION



APPENDIX C EXHIBIT IA 2-4
COST WORKSHEET - ALTERNATIVE IA-2

Alternative IA-2 Demolition
Capital Cost Sub-Element
Construction Activity:  Site Work

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/09/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Indoor Air Alternative 2 involves the demolition of the buildings overlying I/C VC resulting in the removal of the indoor air pathway 
of exposure to soil vapor.  The demolition of the buildings will include removal of the structures leaving the building slabs and 
foundations.  Some of the site work costs are included in the per square foot demolition cost estimate.
Some of the costs presented in the Site Work sheet may be duplicated in other soil or groundwater alternatives, this should be  
considered when envaluating cost for remediation of all media at the site.  

Cost Analysis:  

Site Work:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Demolition
Demolition to slab (B2, B3, B3A, B10 1,214,678 SF $2.43 $2,951,667.54 SMI
B12, and B9)  
Debris Disposal 40,519 CY $19.80 $802,276.20 SMI
Concrete & Brick Recycling 20,190 TON $25.30 $510,807.00 SMI
Cap water and sewer lines 20 EA $3,000.00 $60,000.00 SMI
Interim erosion control measures 2,880 HR $27.00 $77,760.00 SMI
Credit for Recycling Steel 6,628 TON -$30.00 -$198,840.00 SMI
Credit for Recycling Wood Beams 233,000 BF -$0.50 -$116,500.00 SMI

from Building B2

Subtotal:  $4,087,170.74
Escalation (3996/3745):  $4,361,103.95

Subtotal:  $4,361,103.95

SUBTOTAL:   $4,361,103.95

Subcontractor Overhead:  25% $1,090,275.99
Subtotal:  $5,451,379.93

Subcontractor Profit:  8% $436,110.39
Subtotal:  $5,887,490.33

Prime Contractor Overhead:  15% $883,123.55
SUBTOTAL:  $6,770,613.88

Prime Contractor Profit:  10% $677,061.39

TOTAL UNIT COST:  $7,447,675.26

Source of Cost Data:  

RS Means Environmental Remediation Cost Data 2004 - Unit Price , RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies  RSMeans Construction Publishers & Consultants, Kingston, MA 
SMI = Memorandum from Joe Pearson, P.E., SMI to Elaine Anderegg, BRAC Project Coordinatror, NCR Field Office, 3 October 2003.  

Subject:  SAEP, Demolition Cost Estimate Quality Assurance Review and Estimate Update.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Some level D adjustment, some work on level E.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor SMI quote for SAEP - Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION
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APPENDIX C EXHIBIT IA 2-5
COST WORKSHEET - ALTERNATIVE IA 2

Alternative IA-2 Demolition
Capital Cost Sub-Element
Construction Activity:  Demolition/Removal

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/09/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Indoor Air Alternative 2 involves the demolition of buildings overlying I/C VC resulting in the removal of the indoor air pathway 
of exposure to soil vapor.  The Demolition/Removal activities include extra costs for hazardous building components and asbestos 
removal.  Some of the demolition/removal costs are included in the per square foot demolition cost estimate.
Some of the costs presented in the Demolition/Removal sheet may be duplicated in other soil or groundwater alternatives, 
this should be considered when envaluating cost for remediation of all media at the site.  

Cost Analysis:  

Demolition/Removal:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Demolition
Above Ground Storage Tank Demo 1 LS $190,486.00 $190,486.00 SMI
Extra Costs for Decontamination/ 1 LS $224,916.00 $224,916.00 SMI

handling chrome room

Subtotal:  $415,402.00
Escalation (3996/3745):  $443,243.36

SUBTOTAL:   $443,243.36

Subcontractor Overhead:  25% $110,810.84
Subtotal:  $554,054.20

Subcontractor Profit:  8% $44,324.34
Subtotal:  $598,378.54

Prime Contractor Overhead:  15% $89,756.78
SUBTOTAL:  $688,135.32

Prime Contractor Profit:  10% $68,813.53

TOTAL UNIT COST:  $756,948.85

Source of Cost Data:  

SMI = Memorandum from Joe Pearson, P.E., SMI to Elaine Anderegg, BRAC Project Coordinatror, NCR Field Office, 3 October 2003.  
Subject:  SAEP, Demolition Cost Estimate Quality Assurance Review and Estimate Update.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Level D adjustment, Asbestos aquote for level C (half-face respirator/tyvek suits)
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor SMI quote for SAEP    
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT IA 2-6
COST WORKSHEET - ALTERNATIVE IA 2

Alternative IA 2 Demolition
Capital Cost Sub-Element
Institutional Controls

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/09/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Development of land use restictions and engineering controls associated with Indoor Air alternative.  At a minimum to include 
restrictions on property use and building construction.  

Cost Analysis:  

Costs for Institutional Controls:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

0 HR $200.00 $200.00 $0.00 Harding ESE
Environmental Attorney 40 HR $125.00 $125.00 $5,000.00
Other Engineering Support 40 HR $100.00 $100.00 $4,000.00 Harding ESE
Other Non-Engineering Support 16 HR $40.00 $40.00 $640.00 Harding ESE
Computers, etc.  16 HR $10.00 $160.00 Harding ESE
Report Copying, etc. 1 LS $5,000.00 $5,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $200.00 $200.00 Harding ESE
Travel to Site 2 DAY $65.00 $130.00 Harding ESE
Per Diem 4 DAY $125.00 $500.00 Harding ESE

Subtotal:  $15,630.00
Localization:  NA

Escalation:  $17,291.66

Prime Contractor Overhead:  15% $2,344.50
SUBTOTAL:  $17,974.50

Prime Contractor Profit:  10% $1,797.45

TOTAL UNIT COST:  $19,771.95

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  
An attorney has been added to assist the contractor and the Army in negotiation with the City and State.  
The hours for Engineering Support have been increased as well to cover meetings and negotiations.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION

Engineering Manager, P.E. 



APPENDIX C EXHIBIT IA 2-7
COST WORKSHEET - ALTERNATIVE IA 2

Alternative Indoor Air 2 Demolition
O&M Cost Sub-Element
O&M Activities:  Institutional Controls

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/09/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

An annual inspection of the site for compliance with institutional controls will be required under the Soil Vapor Demolition 
Alternative.  This institutional controls inspection and update will need to be accomplished for soil and groundwater alternatives, 
and the cost for the inspection and update is included under other media alternatives.  This should be considered when cost
for site remediation is being estimated.  

Cost Analysis:  

Annual Institutional Control Costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

10 HR $115.00 $115.00 $1,150.00 Harding ESE
Travel to Site 1 DAY $65.00 $65.00 Harding ESE
Per Diem 1 DAY $125.00 $125.00 Harding ESE
ODCs/equipment 1 LS $500.00 $500.00 Harding ESE
Report 24 HR $115.00 $115.00 $2,760.00 Harding ESE

Subtotal:  $4,600.00
Escalation:  $5,089.04

Prime Contractor Overhead:  15% $763.36
SUBTOTAL:  $5,852.39

Prime Contractor Profit:  10% $585.24

TOTAL UNIT COST:  $6,437.63

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Level E
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION

Project Engineer



APPENDIX C EXHIBIT IA 2-8
COST WORKSHEET - ALTERNATIVE Indoor Air 2

Alternative Indoor Air 2 Demolition
Periodic Cost Sub-Element
Five Year Review

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/09/05 Date:  
Phase: Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Services to prepare required five-year review reports.  The five-year review is designed to summarize the previous five-years of
remedial work, evaluate progress, and suggest changes in remedial approach as appropriate.  In this case the five year
review will summarize work done on annual institutional controls inspections and updates.  

Cost Analysis:  

Costs per Five-Year Review:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Engineering Manager, P.E. 10 HR $200.00 $200.00 $2,000.00 Harding ESE
Other Engineering Support 48 HR $100.00 $100.00 $4,800.00 Harding ESE
Other Non-Engineering Support 20 HR $40.00 $40.00 $800.00 Harding ESE
Computers, etc. 48 HR $10.00 $480.00 Harding ESE
Report Copying, etc.  1 LS $500.00 $500.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $250.00 $250.00 Harding ESE
Travel to site 1 DAY $65.00 $65.00 Harding ESE
Per Diem 1 DAY $125.00 $125.00 Harding ESE

Subtotal:  $9,020.00

Escalation:  $9,978.94

Prime Contractor Overhead:  15% $1,496.84
SUBTOTAL:  $11,475.78

Prime Contractor Profit:  10% $1,147.58

TOTAL UNIT COST:  $12,623.36

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C TABLE IA 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 2 DEMOLITION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Mobilization/ Bringing equipment and Construction Equipment
Demobilization personnel to the site Submittals/Implementation Plans

(mobilization) or removing Air Monitoring Plan
equipment and personnel Construction Quality Control Plan
(demobilization) for purposes Construction Schedule
of constructing or installing Environmental Protection Plan
the remedial action. Materials Handling/Transportation/Disposal Plan
Includes Permits
setup/construction Sampling and Analysis Plan
and/or removal of Site Health and Safety Plan
temporary facilities Site Security Plan
and utilities.  Does not include Site Work Plan
mobilization or demobilization Storm Water Pollution Prevention Plan
specific to construction or Training & Medical Certifications
installing an on-site Temporary Facilities
treatment facility.  Office Trailers

Storage Facilities
Security Fencing & Signs
Roads and Parking
Decontamination Facilities

Temporary Utilities
Temporary Relocation of Roads/Structures/Utilities
Post-Construction Submittals

As-Built Drawings
O&M Manuals
QA/QC Documentation

Site Security Personnel
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APPENDIX C TABLE IA 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 2 DEMOLITION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Monitoring, Sampling, Sampling, testing, on- or Meteorological Monitoring
Testing, and Analysis off-site analysis, data Air Monitoring and Sampling

management, and quality Radiation Monitoring
assurance/quality control.  Health and Safety Monitoring
Includes monitoring to Personnel Protective Equipment
evaluate remedy Monitoring Wells
performance and/or Geotechnical Instrumentation
compliance with Soil Sampling
regulations.  Sediment Sampling

Surface Water Sampling
Groundwater Sampling
Radioactive Waste Sampling
Asbestos Sampling
Laboratory Chemical Analysis
On-Site Chemcial Analysis
Radioactive Waste Analysis
Geotechnical Testing
Chemical Data Management
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APPENDIX C TABLE IA 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 2 DEMOLITION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Site Work Activities to establish the Demolition

infrastructure necessary for Clearing and Grubbing
the project (i.e., site Earthwork
preparation).  Also Stripping
includes permanent site Stockpiling
improvements and Excavation
restoration of areas or site Borrow
features disturbed during Grading
site remediation.  Site work Backfill
is generally assumed to be Topsoil
"clean work," meaning that Roads/Parking/Curbs/Walks
there is no contact with Vegetation and Planting
contaminated media or Topsoil
materials.  Excludes all site Seeding/Mulch/Fertilizer
work specific to Sodding
constructing or installing Erosion Control Fabric
an on-site treatment Shrubs/Trees/Ground Cover
facility.  Fencing/Signs/Gates

Utilities
Electrical
Telephone/Communications
Water/Sewer/Gas

Storm Drainage/Subdrainage
Sediment Barriers

Surface Water Collection Collection or containment Pumping
or Containment of contaminated surface Draining

water.  Excludes treatment, Channel/Waterway
off-site transportation, or Berm/Dike
off-site treatment/ Lagoon/Basin/Tank
disposal of contaminanted 
surface water.  
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APPENDIX C TABLE IA 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 2 DEMOLITION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Groundwater Extraction Extraction or containment of Extraction/Injection Wells
or Containment contaminated groundwater. Vertical

Excludes treatment, off-site Horizontal
transportation, or off-site Extraction Trench
treatment/disposal of Pumps
contaminated groundwater. Piping

Lagoon/Basin/Tank
Subsurface Drains
Subsurface Barrier

Slurry Wall
Grout Curtain
Sheet Piling

Gas/Vapor Collection/ Collection or control of Collection Well System
Control off-gas or air emissions Collection Trench System

from contaminated Collection System at Lagoon Cover
sources.  Fugitive Dust Control

Vapor/Gas Emission Control

Soil Excavation Excavation and Excavation
handling of contaminated Hauling
soil.  Excludes treatment, Stockpiling
off-site transportation, or 
off-site treatment/disposal
of contaminated soil.  

Sediment / Sludge Removal or containment Excavation
Removal or Containment of contaminated sediment Dredging

or sludge.  Excludes Vacuuming
treatment, off-site Lagoon/Basin/Tank
transportation, or off-site
treatment/disposal of 
contaminated sediment or 
sludge.  
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APPENDIX C TABLE IA 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 2 DEMOLITION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Demolition and Removal Demolition/removal of Drum Removal

contaminated or Tank Removal
hazardous materials or Piping Removal
structures.  Excludes Structure Removal
treatment, off-site Asbestos Removal
transportation, or off-site Contaminated Paint Removal 
disposal of contaminated Ordnance Removal and Destruction
or hazardous materials
or structures.  

Cap or Cover Construction of a multi- Subgrade Preparation
layered cap or cover over Gas Collection Layer
contaminated materials or Low Permeability Clay Layer
media (e.g., soil, sediment, Bentonite
sludge) to prevent or reduce Geosynthetic Clay Layer
exposure and minimize Geotextile
infiltration of surface water Geomembrane
and production of leachate.  Granular Drainage Layer

Geonet
Waste Placement (Cut/Fill)
Protective Soil Layer
Asphalt/Concrete Pavement
Topsoil
Erosion Control Fabric
Seeding/Mulch/Fertilizer

On-Site Treatment Construction or installation Mobilization/Demobilization
of a complete and usable Site Work
on-site facility for Structures
treatment of contaminated Process Equipment and Appurtenances
media (e.g., soil, solids, Non-Process Equipment
sediment, sludge, surface Startup and Testing
water, groundwater), including Equipment Upgrade/Replacement
in-situ and ex-situ techniques.  
Includes all mobilization and
site work required for the 
treatment facility.  
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APPENDIX C TABLE IA 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 2 DEMOLITION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Off-Site Treatment / Final placement of Material Handling/Loading
Disposal contaminated media, material, Transportation to Off-Site Facility

or treatment residuals at off- Treatment/Disposal Fees
site commercial facilities, 
such as solid or hazardous 
waste landills and 
incinerators, that charge 
fees to accept waste 
based on certain criteria.  

Contingency Costs added to cover Scope Contingency
unknown, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
related to construction or
installation of the remedial 
action.  

Project Management Services to support Planning
construction or installation Community Relations
of remedial action not Bid/Contract Administration
specific to remedial design Cost and Performance Reporting
or construction management. Permitting

Legal
Construction Complete Report

Remedial Design Services to design the Field Data Collection and Analysis
remedial action, including Design Survey
pre-design activities to Treatability Study
collect the necessary data.  Bench-Scale

Pilot-Scale
Field-Scale

Preliminary/Intermediate/Final Design
Design Analysis
Plans & Specifications
Construction Cost Estimate
Construction Schedule
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APPENDIX C TABLE IA 2-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 2 DEMOLITION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Construction Management Services to manage Submittal Review

construction or installation of Change Order Review
remedial action, excluding Design Modification
any similar services Construction Observation
provided as part of Construction Survey
construction activities.  Construction Schedule Tracking

QA/QC Documentation
O&M Manual
Record Drawings

Institutional Controls Non-engineering (i.e., Institutional Control Plans
administrative or legal) Restrictive Covenants
measures to reduce or Zoning
minimize potential for Property Easements
exposure to site Deed Notice
contamination or hazards Advisories
(i.e., limit site access or Groundwater Use Restrictions
restrict site access).  Site Information Database
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APPENDIX C TABLE IA 2-2
O&M COST ELEMENT CHECKLIST - ALTERNATIVE IA 2 DEMOLITION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

O&M Activities
Monitoring,  Sampling, testing, on- or Meteorological Monitoring
Sampling, Testing, off-site analysis, data Air Monitoring and Sampling
and Analysis1 management, and quality Radiation Monitoring

assurance/quality control  Health and Safety Monitoring
during the O&M period.  Personnel Protective Equipment
Can include monitoring to Monitoring Wells
evaluate remedy Soil Sampling
performance/compliance with  Sediment Sampling
regulations, or monitoring to Surface Water Sampling
track migration of Groundwater Sampling
contaminant plume.  Process Water Sampling

Process Air Sampling
Laboratory Chemical Analysis
On-Site Chemcial Analysis
Chemical Data Management

Extraction Operation and maintenance Operations Labor
Containment, or of on-sitesystemsto extract, Maintenance Labor
Treatment contain, or treat contaminated Equipment Upgrade/Replacement Repair
Systems2 media (e.g., soil, sediment, Spare Parts

sludge, surface water, or Equipment Ownership/Rental/Lease
groundwater). Consumable Supplies

Bulk Chemicals
Raw/Process Materials
Utilities

1 Site Monitoring, performance monitoring, or compliance monitoring.  
2 Specify extraction, containment, or treatment system.  Examples include groundwater extraction system,

engineered cap or cover, soil vapor extraction system, groundwater treatment facility, etc. 

More than one system may be associated with an individual alternative.  
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APPENDIX C TABLE IA 2-2
O&M COST ELEMENT CHECKLIST - ALTERNATIVE IA 2 DEMOLITION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

O&M Activities
Off-Site Treatment / Treatment and/or disposal Material Handling/Loading
Disposal of wastes generated during Transportation to Off-Site Facility

operations and maintenance Treatment/Disposal Fees
(e.g., on-site treatment 
residuals, monitoring wastes)
at off-site commercial
facilities, such as solid or 
hazardous waste landfills 
and incinerators.  

Contingency Costs to cover Scope Contingency
unknowns, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
associated with annual
O&M of the remedial action.  

Professional/Technical Services
Project Management Services to manage O&M Planning

activities not specific to Community Relations
technical support listed below.  Cost and Performance Reporting

Permitting
Legal 

Technical Support Services to monitor, evaluate, O&M Manual Updates
and report progress of O&M Oversight
remedial actions.  Progress Reports

Institutional Controls Annual update or Institutional Control Plans
maintenance of non- Restrictive Covenants
engineering measures to Zoning
reduce or minimize potential Property Easements
for exposure to site Deed Notice
contaminants or hazards.  Advisories

Groundwater Use Restrictions
Site Information Database
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APPENDIX C TABLE IA 2-3 
PERIODIC COST ELEMENT CHECKLIST - ALTERNATIVE IA 2 DEMOLITION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction/O&M Activities
Remedy Failure Construction activities to Mobilization/Demobilization
or Replacement replace an installation remedy Site Work

or key components of the Structures
remedy.  Process Equipment and Appurtenances

Non-Process Equipment
Startup and Testing

Demobilization of Construction activity to Demolition and Removal
On-Site dismantle or take down Well Abondonment
Extraction, extraction, containment, or 
Containment, or treatment facility or 
Treatment equipment upon
Systems1 completion of remedial 

action.  

Contingency Costs to cover Scope Contingency
unknowns, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
associated with
Construction /O&M
activities.  

1 Specify extraction, containment, or treatment system.  Examples include groundwater extraction systems, soil 

vapor extraction system, groundwater treatment facility, etc.  More than one system may be associated with an 

individual alternative.  

Professional/Technical Services
Five Year Review Services to prepare five- Site Visit

year review reports (if Field Data Collection
hazardous substances, Data Review and Analysis
pollutants, or contaminants Report Preparation
remain on-site above levels 
that allow for unrestricted
use and unlimited 
exposure.  
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APPENDIX C TABLE IA 2-3 
PERIODIC COST ELEMENT CHECKLIST - ALTERNATIVE IA 2 DEMOLITION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Professional/Technical Services (cont.)
Groundwater Services to analyze and Site Visit
Performance optimize on-going Field Data Collection
Optimization groundwater pump and Data Review and Analysis
Study treat systems.  Report Preparation

Remedial Acion Services to prepare Site Visit
Report remedial action report Field Data Collection

upon completion of Data Review and Analysis
remedial action.   Report Preparation

Institutional Controls Periodic update or Institutional Control Plans
maintenance of non- Restrictive Covenants
engineering measures to Zoning
reduce or minimize potential Property Easements
for exposure to site Deed Notice
contaminants or hazards.  Advisories

Groundwater Use Restrictions
Site Information Database
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Appendix C - Alternative IA 3 
Soil Vapor Extraction 

 
Exhibits  

 
Exhibit IA 3-1 – Cost Estimate Summary – Alternative IA 3 
Exhibit IA 3-2 – Cost Worksheet IA 3 – Capital Cost Sub-Element – Construction 

Activities:  Mobilization/Demobilization 
Exhibit IA 3-3 – Cost Worksheet IA 3 – Capital Cost Sub-Element – Construction 

Activities:  Monitoring, Sampling, Testing, and Analysis 
Exhibit IA 3-4 – Cost Worksheet IA 3 – Capital Cost Sub-Element – Construction 

Activities:  Site Work 
Exhibit IA 3-5 – Cost Worksheet IA 3 – Capital Cost Sub-Element – On-Site Treatment 
Exhibit IA 3-6 – Cost Worksheet IA 3 – Capital Cost Sub Element – Off-Site Treatment 

& Disposal  
Exhibit IA 3-7 – Cost Worksheet IA 3 – Capital Cost Sub-Element – Institutional 

Controls 
Exhibit IA 3-8 – Cost Worksheet IA 3 – O&M Cost Sub-Element – Monitoring, Sampling, 

Testing, and Analysis 
Exhibit IA 3-9 – Cost Worksheet IA 3 – O&M Cost Sub-Element – Extraction, 

Containment, or Treatment System 
Exhibit IA 3-10 – Cost Worksheet IA 3 – O&M Cost Sub-Element – Off-Site 

Treatment/Disposal 
Exhibit IA 3-11 – Cost Worksheet IA 3 – O&M Cost Sub-Element – Institutional Controls 
Exhibit IA 3-12 – Cost Worksheet IA 3 – Periodic Cost Sub-Element – Remedy Failure 

or Replacement 
Exhibit IA 3-13 – Cost Worksheet IA 3 – Periodic Cost Sub-Element – Demobilization of 

On-Site Extraction, Containment or Treatment Systems 
Exhibit IA 3-14 – Cost Worksheet IA 3 – Periodic Cost Sub-Element – Five-Year Review 
Exhibit IA 3-15 – Cost Worksheet IA 3 – Periodic Cost Sub-Element – Institutional 

Control Plan Update 
 

Tables 
 

Table IA 3-1 – Capital Cost Element Checklist – Alternative IA 3 – SVE 
Table IA 3-2 – O&M Cost Element Checklist – Alternative IA 3 – SVE 
Table IA 3-3 – Periodic Cost Element Checklist – Alternative IA 3 – SVE 
 



APPENDIX C EXHIBIT IA 3-1
COST ESTIMATE SUMMARY - ALTERNATIVE IA 3

Alternative IA 3
Soil Vapor Extraction

Site:  Stratford Army Engine Plant Description:  Alternative IA 3 consists of the installation of an SVE system at SAEP, system 
Location:  Stratford, Connecticut startup, trouble shooting, O&M, periodic system repair/modification, and 
Phase:  Feasibility Study (-30% to +50%) demobilization.  
Base Year:  2004
Date:  

CAPITAL COSTS:
UNIT

DESCRIPTION QTY UNIT COST TOTAL NOTES

Mobilization / Demobilization 1 LS $155,247 $155,247

Monitoring, Sampling, Testing, and Analysis 1 LS $82,951 $82,951

Site Work 1 LS $816,315 $816,315

On-Site Treatment 1 LS $753,077 $753,077

Off-Site Treatment & Disposal 1 LS $193,954 $193,954

SUBTOTAL $2,001,544

Contingency 25% $500,386 10% scope + 15% bid

SUBTOTAL $2,501,929

Project Management 5% $125,096
Remedial Design 8% $200,154
Construction Management 6% $150,116

Institutional Controls 1 LS $19,772 $19,772

SUBTOTAL $2,997,068

TOTAL CAPITAL COST $2,997,068

O&M COSTS:  
UNIT

DESCRIPTION QTY UNIT COST TOTAL NOTES

Monitoring, Sampling, Testing, and Analysis 1 LS $41,815 $41,815

Extraction, Containment or Treatment System 1 LS $115,687 $115,687

Off-Site Treatment/Disposal 1 LS $8,680 $8,680

SUBTOTAL $166,182

Contingency 30% $49,855 10% scope + 20% bid

SUBTOTAL $216,037

Project Management 5% $10,802
Technical Support 10% $21,604

SUBTOTAL $248,443

Institutional Controls 1 LS $6,438 $6,438 Annual site visit and plan update.  

SUBTOTAL $254,880

TOTAL ANNUAL O&M COST $254,880
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APPENDIX C EXHIBIT IA 3-1
COST ESTIMATE SUMMARY - ALTERNATIVE IA 3

Alternative IA 3
Soil Vapor Extraction

PERIODIC COSTS:  
UNIT

DESCRIPTION YEAR QTY UNIT COST TOTAL NOTES

5-Year Review 5 1 EA $16,668 $16,668
Update Institutional Control Plan 5 1 EA $14,275 $14,275

SUBTOTAL $30,943

5-Yr Rev 10 1 EA $16,668 $16,668
Remedy Failure or Replacement 10 1 EA $80,945 $80,945
Contingency (% of Sum) 25% $20,236 % of construction activity
Project Mgt. (% of Sum + Cont.) 5% $5,059 % of construction activity + contingency
Update Institutional Control Plan 10 1 EA $14,275 $14,275

SUBTOTAL $137,183

5-Year Review 15 1 EA $16,668 $16,668
Update Institutional Control Plan 15 1 EA $14,275 $14,275

SUBTOTAL $30,943

5-Yr Rev 20 1 EA $16,668 $16,668
Remedy Failure or Replacement 20 1 EA $80,945 $80,945
Contingency (% of Sum) 25% $20,236 % of construction activity
Project Mgt. (% of Sum + Cont.) 5% $5,059 % of construction activity + contingency
Update Institutional Control Plan 20 1 EA $14,275 $14,275

SUBTOTAL $137,183

5-Year Review 25 1 EA $16,668 $16,668
Update Institutional Control Plan 25 1 EA $14,275 $14,275

SUBTOTAL $30,943

5-Yr Rev 30 1 EA $16,668 $16,668
Remedy Failure or Replacement 30 1 EA $80,945 $80,945
Contingency (% of Sum) 25% $20,236 % of construction activity
Project Mgt. (% of Sum + Cont.) 5% $5,059 % of construction activity + contingency
Update Institutional Control Plan 30 1 EA $14,275 $14,275

SUBTOTAL $137,183

5-Year Review 35 1 EA $16,668 $16,668
Update Institutional Control Plan 35 1 EA $14,275 $14,275

SUBTOTAL $30,943

5-Yr Rev 40 1 EA $16,668 $16,668
Remedy Failure or Replacement 40 1 EA $80,945 $80,945
Contingency (% of Sum) 25% $20,236 % of construction activity
Project Mgt. (% of Sum + Cont.) 5% $5,059 % of construction activity + contingency
Update Institutional Control Plan 40 1 EA $14,275 $14,275

SUBTOTAL $137,183

5-Year Review 45 1 EA $16,668 $16,668
Update Institutional Control Plan 45 1 EA $14,275 $14,275

SUBTOTAL $30,943

5-Yr Rev 50 1 EA $16,668 $16,668
System Demob 50 1 EA $179,042 $179,042
Contingency (% of Sum) 25% $44,761 % of construction activity
Project Mgt. (% of Sum + Cont.) 5% $11,190 % of construction activity + contingency
Update Institutional Control Plan 50 1 EA $14,275 $14,275

SUBTOTAL $265,935

SUBTOTAL $969,382

PRESENT VALUE ANALYSIS:
TOTAL DISCOUNT PRESENT 

COST TYPE YEAR COST FACTOR (7%) VALUE NOTES

Capital Cost 1 $2,997,068 1.000 $2,997,068
Annual O&M Cost 2-50 $12,489,136 13.767 $3,508,938
Periodic Cost 5 $30,943 0.7130 $22,062
Periodic Cost 10 $137,183 0.5080 $69,689
Periodic Cost 15 $30,943 0.3620 $11,201
Periodic Cost 20 $137,183 0.2580 $35,393
Periodic Cost 25 $30,943 0.1840 $5,693
Periodic Cost 30 $137,183 0.1310 $17,971
Periodic Cost 35 $30,943 0.0937 $2,899
Periodic Cost 40 $137,183 0.0668 $9,164
Periodic Cost 45 $30,943 0.0476 $1,473
Periodic Cost 50 $265,935 0.0339 $9,015

$16,455,587 $6,690,567

TOTAL PRESENT VALUE OF ALTERNATIVE $6,690,567

$30,943
$265,935

$30,943
$137,183
$30,943

$137,183

$30,943
$137,183
$30,943

$137,183

TOTAL COST 
PER YEAR

$2,997,068
$254,880
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APPENDIX C EXHIBIT IA 3-2
COST WORKSHEET - ALTERNATIVE IA 3

Alternative IA 3 Soil Vapor Extraction
Capital Cost Sub-Element
Construction Activity:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Indoor Air Alternative 3 involves the installation of a soil vapor extraction system designed to remove soil vapor from beneath 
the site buildings that may have a pathway for infiltration of soil vapor into indoor air.  Mobilization/Demobilization involves 
permitting the system, plans for the work, and installation of temporary facilities and utilities.  

Cost Analysis:  

Mobilization/Demobilization:
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT
Plans

Engineering Support 100 HR $100.00 $100.00 $10,000.00 Harding ESE
Non-Engineering Support 60 HR $40.00 $40.00 $2,400.00 Harding ESE
Computers, etc. 100 HR $10.00 $1,000.00 Harding ESE
Report Copying, etc. 1 LS $1,000.00 $1,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $250.00 $250.00 Harding ESE

Permitting
Engineering Support 40 HR $100.00 $100.00 $4,000.00 Harding ESE
Non-Engineering Support 32 HR $40.00 $40.00 $1,280.00 Harding ESE
Computers, etc. 80 HR $10.00 $800.00 Harding ESE
Report Copying, etc. 1 LS $5,000.00 $5,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $200.00 $200.00 Harding ESE

Subtotal:   $25,930.00
Escalation (3996/3612):  $28,686.68

Preconstruction Submittals - Assume they are covered under the construction contractor's overhead.
Post Construction Submittals - Assume they are covered under the construction contractor's overhead.

Equipment Mobilization

Storage Box 1 EA $150.00 $150.00 Harding ESE
Move In Loader-Backhoe 2 LS $600.00 $1,200.00 Harding ESE

Subtotal:  $1,350.00
Escalation (3996/3545):  $1,521.75

Temporary Utilities
Electrical Service 1 LS $25,000.00 $25,000.00 Estimate
Water Service 1 LS $25,000.00 $25,000.00 Estimate
Communications Line 1 LS $5,000.00 $5,000.00 Estimate

Subtotal:  $55,000.00

Notes:  A cost estimate for temporary utilities at the site will depend on the remedial system design and a variety of other 
unknowns.  Decontamination equipment will require power from temporary service or generator, and water from a tank or 
temporary service.  For the period of construction a portable toilet has been added to the cost so sewer service should not 
be required.  The water from the decontamination system will have to be tested and manifested for off site disposal.   
There will be additional operations and maintenance charges associated with the decon units labor, soap, water, power, etc.  
Communications lines may be necessary for the trailer, security system, and any remedial system alarms.  
A cost of $55,000 has been included to cover the electrical, water and communications services, but a more detailed cost 
estimate will be required during the remedial design.  

DESCRIPTION

Page 1 of 3



APPENDIX C EXHIBIT IA 3-2
COST WORKSHEET - ALTERNATIVE IA 3

Alternative IA 3 Soil Vapor Extraction
Capital Cost Sub-Element
Construction Activity:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Building Personnel Decon Pad

8' x 6" railroad ties 10 EA $43.45 $434.50 RSMeans
40 mil Polymeric Liner, 4725 SF $1.36 $6,426.00 RSMeans
  High-density Polyethylene
(35' x 15' x 9 applications)
10 GPM, 1/2 HP, Centrifugal Pum 1 EA $916.73 $916.73 RSMeans
Other direct costs 1 LS $500.00 $500.00

Subtotal:  $8,277.23
Localization:  $9,022.18

Demobilization
Storage Box 1 EA $150.00 $150.00 Harding ESE

Remove Personnel Decon Pad
Labor Foreman 5 HR $34.05 $34.05 $170.25 *Harding ESE
Laborers 20 HR $32.72 $32.72 $654.40 *Harding ESE
Operator 5 HR $47.51 $47.51 $237.55 *Harding ESE
Tractor-Loader-Backhoe 5 HR $28.00 $28.00 $140.00 *Harding ESE

Disposal of debris
Dumpster rental 30 DAY $1.56 $46.80 RSMeans
Dumpster pull 1 EA $358.62 $358.62 RSMeans
Miscellaneous Dump Charge 10 CY $10.89 $108.90 RSMeans

Equipment Demobilization
Move Out Tractor-Loader-Backhoe 3 LS $600.00 $1,800.00 Harding ESE

Localization:  $560.61
Escalation (3996/3545):  $3,553.23

Subtotal:  $4,113.84

Preconstruction Submittals - Assume they are covered under the construction contractor's overhead.
Post Construction Submittals - Assume they are covered under the construction contractor's overhead.

Subtotal (Subs):  $69,657.77

Subcontractor Overhead:  25% $17,414.44
Subtotal:  $87,072.21

Subcontractor Profit:  8% $6,965.78
Subtotal:  $94,037.98

Prime Contractor Overhead:  15% $18,408.70
Subtotal:  $141,133.36

Prime Contractor Profit:  10% $14,113.34

TOTAL UNIT COST:  $155,246.70
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APPENDIX C EXHIBIT IA 3-2
COST WORKSHEET - ALTERNATIVE IA 3

Alternative IA 3 Soil Vapor Extraction
Capital Cost Sub-Element
Construction Activity:  Mobilization/Demobilization

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives (escalation:  3996/3612)
*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies RSMeans Construction Publishers & Consultants, Kingston, MA 
SMI = Memorandum from Joe Pearson, P.E., SMI to Elaine Anderegg, BRAC Project Coordinatror, NCR Field Office, 3 October 2003.  

Subject:  SAEP, Demolition Cost Estimate Quality Assurance Review and Estimate Update (escalation:  3996/3745).  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Harding ESE & SMI quotes for SAEP.  Temp Facilities localization:    1.09
Subcontractor Overhead and Profit Includes 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT IA 3-3
COST WORKSHEET - ALTERNATIVE IA 3

Alternative IA 3 Soil Vapor Extraction
Capital Cost Sub-Element
Construction Activity:  Monitoring, Sampling, Testing & Analysis

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Indoor Air Alternative 3 involves the installation of a soil vapor extraction system designed to remove soil vapor from beneath 
the site buildings.  Monitoring, Sampling, Testing, & Analysis includes construction monitoring, soil stockpile sampling, 
soil vapor monitoring, and data management.  

Cost Analysis:  

Monitoring, Sampling, Testing & Analysis:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Air Monitoring 
PID Rental 12 MO $1,003.00 $12,036.00 RSMeans

Soil Sample Analysis (10% QC/QA)
VOCs 3 EA $189.00 $567.00 Harding ESE
SVOCs 3 EA $278.00 $834.00 Harding ESE
TPH 3 EA $61.00 $183.00 Harding ESE
TAL metals 3 EA $322.00 $966.00 Harding ESE
PCBs 3 EA $158.00 $474.00 Harding ESE
TCLP (metals and VOCs only) 3 EA $610.00 $1,830.00 Harding ESE

Soil Vapor Analysis (+ 10% QA/QC)
VOCs 276 EA $150.00 $41,400.00 Severn Trent
Gillian AirCon II (5-20 L/min) 1 EA $1,845.00 $1,845.00 Pine Env

Power Module 1 EA $479.00 $479.00 Pine Env
Battery Pack 1 EA $325.00 $325.00 Pine Env
Rental 0 MONTH $360.00 $0.00 Pine Env

Materials and Equipment 1 LS $1,000.00 $1,000.00 Estimate

Data Validation
Chemist 16 HR $115.00 $115.00 $1,840.00 Harding ESE

Subtotal:  $6,694.00 Harding ESE
Escalation (3996/3612):  $7,405.65

Subtotal:  $12,036.00 RSMeans
Localization:  $13,119.24

Subtotal:  $65,573.89

Prime Contractor Overhead:  15% $9,836.08
SUBTOTAL:  $75,409.98

Prime Contractor Profit:  10% $7,541.00

TOTAL UNIT COST:  $82,950.98

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives (escalation:  3996/3612)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
Severn Trent - price quote from laboratory.  
Quote from Pine Environmental on air pumping equipment 7/13/04

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quotes for SAEP.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Built into chemical analysis fee
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT IA 3-4
COST WORKSHEET - ALTERNATIVE IA 3

Alternative IA 3 Soil Vapor Extraction
Capital Cost Sub-Element
Construction Activity:  Site Work

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Indoor Air Alternative 3 involves the installation of a soil vapor extraction system designed to remove soil vapor from beneath 
the site buildings that may have a pathway for infiltration of soil vapor into indoor air.  Site Work includes demolition of 
non-hazardous hard surfaces, excavation and stockpiling of soil, and sediment barriers.  

Cost Analysis:  

Site Work:
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Locate Utilities 1 LS $2,000.00 $2,000.00 Harding ESE

Concrete Saw Rental + 14" blade (per day) 30 DAY $124.00 $3,720.00 RSMeans

Demolition (Level D)(see Notes below)
Demolish Bituminous Pavement 250 SY $3.89 $972.50 RSMeans
with Power Equipment
Demolish Rod Reinforced Concrete 15,350 SF $9.01 $138,303.50 RSMeans
6" Thick with Power Equipment
Debris Disposal 
Dump charges general non-haz 600 CY $10.89 $6,534.00 RSMeans

Excavation:  Trenching to 48", Deep, 650 CY $4.83 $3,139.50 RSMeans
Including Backfill & Compaction
(Trench sould be 1' wide x 15" deep).  

Backfill with pea gravel 650 CY $29.60 $19,240.00 RSMeans
Jointed Mesh Reinforced Concrete, Place 1,710 SY $11.65 $19,921.50 RSMeans

& Finish 6"

Asphalt Pavement - 10" Subgrade, 9" Base, 245 SY $23.82 $5,835.90 RSMeans
1 1/2" Topping

Floor Sealing 1 LS $250,000.00 $250,000.00 Harding ESE
Personnel Protective Equipment 40 DAY $35.00 $1,400.00 Harding ESE

Subtotal:  $145,810.00
Localization:  $197,666.90

Escalation (3996/3612):  $280,339.53
Subtotal:  $478,006.43

Subcontractor Overhead:  25% $119,501.61
Subtotal:  $597,508.04

Subcontractor Profit:  8% $47,800.64
Subtotal:  $645,308.69

Prime Contractor Overhead:  15% $96,796.30
SUBTOTAL:  $742,104.99

Prime Contractor Profit:  10% $74,210.50

TOTAL UNIT COST:  $816,315.49

Notes:  Assume 18,000 LF of trench and 18,000 SF of hard surface to be demolished, roughly 1/8 (2,250 SF) of area asphalt, 
and roughly 7/8 (15,750 SF) of area concrete.  

DESCRIPTION
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APPENDIX C EXHIBIT IA 3-4
COST WORKSHEET - ALTERNATIVE IA 3

Alternative IA 3 Soil Vapor Extraction
Capital Cost Sub-Element
Construction Activity:  Site Work

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Some level D adjustment, some work on level E.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote for SAEP.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT IA 3-5
COST WORKSHEET - ALTERNATIVE IA 3

Alternative IA 3 Soil Vapor Extraction
Capital Cost Sub-Element
Construction Activity:  On-Site Treatment

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Indoor Air Alternative 3 involves the installation of a soil vapor extraction system designed to remove soil vapor from beneath 
the site buildings that may have a pathway for infiltration of soil vapor into indoor air.  On-Site Treatment involves
the installation of the SVE system infrastructure.  Following the Pilot Test a design will be created and the equipment sized for the
design.  The final cost of the system will be dependent on the final design.  

Cost Analysis:  

On-Site Treatment:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Start-Up & Testing (Full-Scale)
Engineering Support 40 HR $100.00 $100.00 $4,000.00 Harding ESE
Non-Engineering Support 320 HR $40.00 $40.00 $12,800.00 Harding ESE
Computers, etc. 50 HR $10.00 $500.00 Harding ESE
Report Copying, etc. 1 LS $500.00 $500.00 Harding ESE
Travel to Site 4 DAY $65.00 $260.00 Harding ESE
Per Diem 60 DAY $125.00 $7,500.00 Harding ESE

Escalation (3996/3612):  $28,277.34

Other Non-Itemized Direct Costs 1 LS $2,500.00 $2,500.00 Estimate
Electricity 1 LS $1,000.00 $1,000.00 Estimate

Subtotal:  $31,777.34

4" Screen, Filter Pack 11,445 LF $19.56 $223,864.20 RSMeans
4" PVC, Schedule 40, Connecting Piping 6,100 LF $8.60 $52,460.00 RSMeans
4" PVC, Schedule 40, 90 Degree, Elbow 16 EA $9.69 $155.04 RSMeans
4" PVC Tee 47 EA $14.38 $675.86 RSMeans
4" PVC, Schedule 80, Ball Valve 47 EA $258.52 $12,150.44 RSMeans
4" PVC, Well Plug 42 EA $44.47 $1,867.74 RSMeans
Pressure Gauges 60 EA $104.00 $6,240.00 RSMeans
12"x7.5" Locking Manhole Cover, Watertight 55 EA $295.23 $16,237.65 RSMeans
5,000 CFM, 8" Pressure, 20 HP, Blower 1 EA $5,469.00 $5,469.00 RSMeans

System
Dual Bed, 5000 CFM Series/10000 CFM 1 EA $45,828.00 $45,828.00 RSMeans

Parallel, 10000 Lb Fill each
Carbon - Coconut-based, 4 x 8 Sieve, 20,000 LB $1.04 $20,800.00 RSMeans

General Purpose, 2,000 - 10,000 Lb
1,000 Gallon Horizontal Plastic Sump with 1 EA $2,165.00 $2,165.00 RSMeans

4" NTP Connection
1 KW Hazardous Air Heater 1 EA $2,108.00 $2,108.00 RSMeans
Continuous Monitoring and Recording of 2 EA $5,684.00 $11,368.00 RSMeans

air flow
Saturation Indicator 2 EA $47.50 $95.00 RSMeans
Thermostat & Humidity Control Devices 1 EA $208.27 $208.27 RSMeans
Monitoring Point with Gas Monitor 4 EA $14.02 $56.08 RSMeans

Subtotal:  $401,748.28
Localization:  $437,905.63

SUBTOTAL:   $466,182.97

Subcontractor Overhead:  25% $109,476.41
Subtotal:  $547,382.03

Subcontractor Profit:  8% $43,790.56
Subtotal:  $591,172.59

Prime Contractor Overhead:  15% $93,442.49
SUBTOTAL:  $684,615.08

Prime Contractor Profit:  10% $68,461.51

TOTAL UNIT COST:  $753,076.59

DESCRIPTION
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APPENDIX C EXHIBIT IA 3-5
COST WORKSHEET - ALTERNATIVE IA 3

Alternative IA 3 Soil Vapor Extraction
Capital Cost Sub-Element
Construction Activity:  On-Site Treatment

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

* This linear foot price includes vertical pipe every 200 linear feet which would not be required for the system, a 6 inch diameter 
filter sock around the pipe that might not be required, bentonite which might not be required and concrete which was
included in the Site Work costs.  The per linear foot cost might be slightly less than the amount indicated.  

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
RS Means Environmental Remediation Cost Data 2004 - Unit Price , RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies  RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Some level D adjustment, some work on level E.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote for SAEP,  Localization factor:  1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT IA 3-6
COST WORKSHEET - ALTERNATIVE IA-3

Alternative IA-3 Soil Vapor Extraction
Capital Cost Sub-Element
Construction Activity:  Off-Site Treatment & Disposal

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Soil from beneath the buildings will have to be excavated as part of the SVE extraction system installation.  The cost of 
excavation, stockpiling, and sampling of this soil is presented under other construction activities.   
The cost of this disposal is included in the Off-Site Treatment & Disposal Activity.  

Cost Analysis:  

Site Work:
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Material Handling and Loading
Bulk Solid Hazardous Waste Loading 650 CY $1.95 $1,267.50 RSMeans

Into Truck

Transportation to Off-Site Facility, & Treatment/Disposal Fee
Transportation & Disposal of Soil 44 TON $280.00 $12,320.00 Harding ESE

Hazardous
Transportation & Disposal of Soil 827 TON $100.00 $82,700.00 Harding ESE

Non- Hazardous

Disposal Collected Liquid Waste
Vacuum Truck on Board Loader 1 HR $42.90 $42.90 RSMeans
Vacuum Trailer Transport Hazardous 1 EA $730.00 $730.00 RSMeans

Waste Minimum Charge
Disposal, Minimum Charge for 1 EA $2,160.00 $2,160.00 RSMeans

Nonfuel Bulk Liquid Shipment
Truck Washout/Decontamination 1 EA $158.00 $158.00 RSMeans
State HTW Disposal Tax/Fee 1000 GAL $1.02 $1,020.00 RSMeans

(Bulk Liquid)
Demurrage Vacuum, Dump, and 8 HR $69.00 $552.00 RSMeans

Tanker

Subtotal:  $5,930.40 RSMeans
Localization:  $6,464.14

Subtotal:  $95,020.00 Harding ESE
Escalation (3996/3545):  $107,108.58

SUBTOTAL:   $113,572.72

Subcontractor Overhead:  25% $28,393.18
Subtotal:  $141,965.90

Subcontractor Profit:  8% $11,357.27
Subtotal:  $153,323.17

Prime Contractor Overhead:  15% $22,998.48
SUBTOTAL:  $176,321.64

Prime Contractor Profit:  10% $17,632.16

TOTAL UNIT COST:  $193,953.81
Note:  Profiling and manifesting waste will be covered by contractor overhead.  
1 CY = 1.4 TON

Source of Cost Data:  

*Harding ESE, sourced the unit costs to the 2001 RSMeans Environmental Remediation Cost Data-Assemblies (escalation:  3996/3545)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies RSMeans Construction Publishers & Consultants, Kingston, MA 

DESCRIPTION
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APPENDIX C EXHIBIT IA 3-6
COST WORKSHEET - ALTERNATIVE IA-3

Alternative IA-3 Soil Vapor Extraction
Capital Cost Sub-Element
Construction Activity:  Off-Site Treatment & Disposal

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Some level D adjustment, some work on level E.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Localization Factor:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT IA 3-7
COST WORKSHEET - ALTERNATIVE IA-3

Alternative IA-3 Soil Vapor Extraction
Capital Cost Sub-Element
Institutional Controls

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Development of land use restrictions and engineering controls associated with Indoor Air Alternative 3.  
At a minimum to include restrictions on property use and building construction.  

Cost Analysis:  

Costs for Institutional Controls:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

0 HR $200.00 $200.00 $0.00 Harding ESE
Environmental Attorney 40 HR $125.00 $125.00 $5,000.00
Other Engineering Support 40 HR $100.00 $100.00 $4,000.00 Harding ESE
Other Non-Engineering Support 16 HR $40.00 $40.00 $640.00 Harding ESE
Computers, etc.  16 HR $10.00 $160.00 Harding ESE
Report Copying, etc. 1 LS $5,000.00 $5,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $200.00 $200.00 Estimate
Travel to Site 2 DAY $65.00 $130.00 Harding ESE
Per Diem 4 DAY $125.00 $500.00 Harding ESE

Subtotal:  $15,630.00
Localization:  NA

Escalation:  $17,291.66

Prime Contractor Overhead:  15% $2,344.50
SUBTOTAL:  $17,974.50

Prime Contractor Profit:  10% $1,797.45

TOTAL UNIT COST:  $19,771.95

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  
An attorney has been added to assist the contractor and the Army in negotiation with the City and State.  
The hours for Engineering Support have been increased as well to cover meetings and negotiations.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION

Engineering Manager, P.E. 



APPENDIX C EXHIBIT IA 3-8
COST WORKSHEET - ALTERNATIVE IA-3

Alternative IA-3 Soil Vapor Extraction
O&M Cost Sub-Element
O&M:  Monitoring, Sampling, Testing & Analysis

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

The O&M; Monitoring, Sampling, Testing, and Analysis on the SVE system will include monitoring of influent and effulent 
contaminant concentrations, monitoring system air flow, sampling soil vapor points, and maintenance of the site chemistry 
database.  

Cost Analysis:  

Monitoring, Sampling, Testing & Analysis:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Other Engineering Support 0 HR $100.00 $100.00 $0.00 Harding ESE
Other Non-Engineering Support 40 HR $40.00 $40.00 $1,600.00 Harding ESE
Computers, etc.  16 HR $10.00 $160.00 Harding ESE
Report Copying, etc. 1 LS $500.00 $500.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $200.00 $200.00 Harding ESE
Travel to Site 2 DAY $65.00 $130.00 Harding ESE
Per Diem 4 DAY $125.00 $500.00 Harding ESE

Air Monitoring 
PID Rental 12 MO $1,003.00 $12,036.00 RSMeans

Soil Vapor Analysis (+ 10% QA/QC)
VOCs 100 EA $150.00 $15,000.00 Severn Trent
Materials and Equipment 1 LS $500.00 $500.00 Estimate

Data Validation
Chemist 8 HR $115.00 $115.00 $920.00 Harding ESE

Subtotal:  $4,010.00 Harding ESE
Escalation (3996/3612):  $4,436.31

Subtotal:  $12,036.00 RSMeans
Localization:  $13,119.24

Subtotal:  $33,055.55

Prime Contractor Overhead:  15% $4,958.33
SUBTOTAL:  $38,013.89

Prime Contractor Profit:  10% $3,801.39

TOTAL UNIT COST:  $41,815.27

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives (escalation:  3996/3612)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
Severn Trent - price quote from laboratory.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quotes for SAEP.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Built into chemical analysis fee
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT IA 3-9
COST WORKSHEET - ALTERNATIVE IA-3

Alternative IA-3 Soil Vapor Extraction
O&M Cost Sub-Element
O&M:  Extraction, Containment or Treatment System

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Indoor Air Alternative 3 involves the installation of a soil vapor extraction system designed to remove soil vapor from beneath 
the site buildings.  Site Work includes demolition of non-hazardous hard surfaces, excavation and stockpiling of soil, and 
sediment barriers.  

Cost Analysis:  

O&M:  Extraction, Containment or Treatment System:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

System Pressure Drop 1 EA $29,368.00 $29,368.00 RSMeans
(4,000 CFM, 5,300 Lb Fill, 8 x 8 Closed 
Traverse 8" Pressure Drop)

Regenerate Carbon 20,000 LB $0.05 $1,000.00 RSMeans

Remove/Reinstall Carbon Adsorber Unit 2 EA $243.96 $487.92 RSMeans

Blower and Motor Maintenance & Repair 12 EA $479.66 $5,755.92 RSMeans

Labor 
Field Engineer 12 MWK $1,096.00 $1,096.00 $13,152.00 RSMeans

Localization:  $54,242.59

Report Copying, etc. 1 LS $500.00 $500.00 Estimate
Other Non-Itemized Direct Costs 1 LS $1,000.00 $1,000.00 Estimate

Annual Electrical Usage 12 MONTH $1,000.00 $12,000.00 Estimate

Subtotal:  $67,742.59

Subcontractor Overhead:  25% $16,935.65
Subtotal:  $84,678.23

Subcontractor Profit:  8% $6,774.26
Subtotal:  $91,452.49

Prime Contractor Overhead:  15% $13,717.87
SUBTOTAL:  $105,170.36

Prime Contractor Profit:  10% $10,517.04

TOTAL UNIT COST:  $115,687.40

DESCRIPTION
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APPENDIX C EXHIBIT IA 3-9
COST WORKSHEET - ALTERNATIVE IA-3

Alternative IA-3 Soil Vapor Extraction
O&M Cost Sub-Element
O&M:  Extraction, Containment or Treatment System

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Source of Cost Data:  

RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Level D  
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Quote for SAEP.  Temporary Facilities localization:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT IA 3-10
COST WORKSHEET - ALTERNATIVE IA-3

Alternative IA-3 Soil Vapor Extraction
O&M Cost Sub-Element
O&M:  Off-Site Treatment/Disposal

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

The water and VOCs removed from the soil vapor stream as a liquid will be collected and disposed of.  

Cost Analysis:  

Off-Site Treatment/Disposal:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Disposal Collected Liquid Waste
Vacuum Truck on Board Loader 1 HR $42.90 $42.90 RSMeans
Vacuum Trailer Transport Hazardous 1 EA $730.00 $730.00 RSMeans

Waste Minimum Charge
Disposal, Minimum Charge for 1 EA $2,160.00 $2,160.00 RSMeans

Nonfuel Bulk Liquid Shipment
Truck Washout/Decontamination 1 EA $158.00 $158.00 RSMeans
State HTW Disposal Tax/Fee 1000 GAL $1.02 $1,020.00 RSMeans

(Bulk Liquid)
Demurrage Vacuum, Dump, and 8 HR $69.00 $552.00 RSMeans

Tanker
Subtotal:  $4,662.90 RSMeans

Localization:  $5,082.56

SUBTOTAL:   $5,082.56

Subcontractor Overhead:  25% $1,270.64
Subtotal:  $6,353.20

Subcontractor Profit:  8% $508.26
Subtotal:  $6,861.46

Prime Contractor Overhead:  15% $1,029.22
SUBTOTAL:  $7,890.68

Prime Contractor Profit:  10% $789.07

TOTAL UNIT COST:  $8,679.74
Note:  Profiling and manifesting waste will be covered by contractor overhead.  

Source of Cost Data:  

RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Level D
Escalation to Base Year Current Year (2004) is base year. 
Area Cost Factor Localization Factor:    1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.  
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT IA 3-11
COST WORKSHEET - ALTERNATIVE IA-3

Alternative IA-3 Soil Vapor Extraction
O&M Cost Sub-Element
O&M:  Institutional Controls

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

An annual inspection of the site for compliance with institutional controls will be required under the Soil Vapor 
Alternative.  This institutional controls inspection and update will need to be accomplished for indoor air alternatives, 
and the cost for the inspection and update is included under other media alternatives.  This should be considered when cost
for site remediation is being estimated.  

Cost Analysis:  

Annual Institutional Control Costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

10 HR $115.00 $115.00 $1,150.00 Harding ESE
Travel to Site 1 DAY $65.00 $65.00 Harding ESE
Per Diem 1 DAY $125.00 $125.00 Harding ESE
ODCs/equipment 1 LS $500.00 $500.00 Harding ESE
Report 24 HR $115.00 $115.00 $2,760.00 Harding ESE

Subtotal:  $4,600.00
Escalation:  $5,089.04

Prime Contractor Overhead:  15% $763.36
SUBTOTAL:  $5,852.39

Prime Contractor Profit:  10% $585.24

TOTAL UNIT COST:  $6,437.63

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Level E
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION

Project Engineer



APPENDIX C EXHIBIT IA 3-12
COST WORKSHEET - ALTERNATIVE INDOOR AIR 3

Alternative Indoor Air 3 SVE
Periodic Cost Sub-Element
Remedy Failure or Replacement

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

During the expected 50 year life of the SVE system key system components like the blower will breakdown and will have to be
replaced.  For the purposes of this cost estimate we are antcipating replacing equipment every 10 years.  

Cost Analysis:  

Costs Remedy Failure or Replacement:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Engineering Manager, P.E. HR $200.00 $200.00 $0.00 Harding ESE
Other Engineering Support 40 HR $100.00 $100.00 $4,000.00 Harding ESE
Other Non-Engineering Support 240 HR $40.00 $40.00 $9,600.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $1,000.00 $1,000.00 Harding ESE
Travel to site 4 DAY $65.00 $260.00 Harding ESE
Per Diem 42 DAY $125.00 $5,250.00 Harding ESE

Mobilization 1 LS $2,000.00 $2,000.00 Harding ESE

Escalation (3996/3612):  $24,460.56

4" Screen, Filter Pack 0 LF $19.56 $0.00 RSMeans
4" PVC, Schedule 40, Connecting Piping 100 LF $8.60 $860.00 RSMeans
4" PVC, Schedule 40, 90 Degree, Elbow 5 EA $9.69 $48.45 RSMeans
4" PVC Tee 5 EA $14.38 $71.90 RSMeans
4" PVC, Schedule 80, Ball Valve 5 EA $258.52 $1,292.60 RSMeans
4" PVC, Well Plug 0 EA $44.47 $0.00 RSMeans
Pressure Gauges 10 EA $104.00 $1,040.00 RSMeans
12"x7.5" Locking Manhole Cover, Watertight 0 EA $295.23 $0.00 RSMeans
5,000 CFM, 8" Pressure, 20 HP, Blower 1 EA $5,469.00 $5,469.00 RSMeans

System
Dual Bed, 5000 CFM Series/10000 CFM 0 EA $45,828.00 $0.00 RSMeans

Parallel, 10000 Lb Fill each
Carbon - Coconut-based, 4 x 8 Sieve, 2,000 LB $1.04 $2,080.00 RSMeans

General Purpose, 2,000 - 10,000 Lb
1,000 Gallon Horizontal Plastic Sump with 1 EA $2,165.00 $2,165.00 RSMeans

4" NTP Connection
1 KW Hazardous Air Heater 1 EA $2,108.00 $2,108.00 RSMeans
Continuous Monitoring and Recording of 2 EA $5,684.00 $11,368.00 RSMeans

air flow
Saturation Indicator 2 EA $47.50 $95.00 RSMeans
Thermostat & Humidity Control Devices 1 EA $208.27 $208.27 RSMeans
Monitoring Point with Gas Monitor 4 EA $14.02 $56.08 RSMeans

Localization:  $29,279.91

Subcontractor Overhead:  25% $7,319.98
Subtotal:  $36,599.88

Subcontractor Profit:  8% $2,927.99
Subtotal:  $39,527.87

Prime Contractor Overhead:  15% $9,598.27
SUBTOTAL:  $73,586.71

Prime Contractor Profit:  10% $7,358.67

TOTAL UNIT COST:  $80,945.38

DESCRIPTION
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APPENDIX C EXHIBIT IA 3-12
COST WORKSHEET - ALTERNATIVE INDOOR AIR 3

Alternative Indoor Air 3 SVE
Periodic Cost Sub-Element
Remedy Failure or Replacement

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives (escalation:  3996/3612)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Base Year is 2004
Area Cost Factor ISA costs prepared for Stratford Area.  Localization Factor:  1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.
Prime Contractor Overhead and Profit Calculated at 15% overhead and 10% profit.  
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APPENDIX C EXHIBIT IA 3-13
COST WORKSHEET - ALTERNATIVE INDOOR AIR 3

Alternative Indoor Air 3 SVE
Periodic Cost Sub-Element
Demobilization of On-Site Extraction, Containment or Treatment Systems

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

At the end of the 50 year life of the system, it will have to be demobilized.  

Cost Analysis:  

Costs Remedy Failure or Replacement:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Engineering Manager, P.E. 0 HR $200.00 $200.00 $0.00 Harding ESE
Other Engineering Support 0 HR $100.00 $100.00 $0.00 Harding ESE
Other Non-Engineering Support 240 HR $40.00 $40.00 $9,600.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $1,000.00 $1,000.00 Harding ESE
Travel to site 4 DAY $65.00 $260.00 Harding ESE
Per Diem 42 DAY $125.00 $5,250.00 Harding ESE

Mobilization 1 LS $2,000.00 $2,000.00 Harding ESE

Escalation (3996/3612):  $20,035.32

System Demolition 1 LS $100,000.00 $100,000.00 Estimate
Equipment Salvage 1 LS -$10,000.00 -$10,000.00 Estimate

Subtotal:  $110,035.32

Subcontractor Overhead:  25% $22,500.00
Subtotal:  $112,500.00

Subcontractor Profit:  8% $9,000.00
Subtotal:  $121,500.00

Prime Contractor Overhead:  15% $21,230.30
SUBTOTAL:  $162,765.61

Prime Contractor Profit:  10% $16,276.56

TOTAL UNIT COST:  $179,042.17

Note:  It is assumed the horizontal wells, piping, and valves can be abandoned in place.  

Source of Cost Data:  

Harding ESE hourly rates from May, 2002, Draft Initial Screening or Alternatives  (escalation:  3996/3612)
RS Means Environmental Remediation Cost Data 2004 - Unit Price, RSMeans Construction Publishers & Consultants, Kingston, MA 
RS Means Environmental Remediation Cost Data 2004 - Assemblies RSMeans Construction Publishers & Consultants, Kingston, MA 

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Base Year is 2004
Area Cost Factor ISA costs prepared for Stratford Area.  Localization Factor:  1.09
Subcontractor Overhead and Profit Calculated at 25% overhead and 8% profit.
Prime Contractor Overhead and Profit Calculated at 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT IA 3-14
COST WORKSHEET - ALTERNATIVE INDOOR AIR  3

Alternative Indoor Air 3 SVE
Periodic Cost Sub-Element
Five Year Review

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

Services to prepare required five-year review reports.  The five-year review is designed to summarize the previous five-years of
remedial work, evaluate progress, and suggest changes in remedial approach as appropriate.  

Cost Analysis:  

Costs per Five-Year Review:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

Engineering Manager, P.E. 8 HR $200.00 $200.00 $1,600.00 Harding ESE
Other Engineering Support 40 HR $100.00 $100.00 $4,000.00 Harding ESE
Other Non-Engineering Support 80 HR $40.00 $40.00 $3,200.00 Harding ESE
Computers, etc. 60 HR $10.00 $600.00 Harding ESE
Report Copying, etc.  1 LS $1,000.00 $1,000.00 Harding ESE
Other Non-Itemized Direct Costs 1 LS $250.00 $250.00 Harding ESE
Travel to site 4 DAY $65.00 $260.00 Harding ESE
Per Diem 8 DAY $125.00 $1,000.00 Harding ESE

Subtotal:  $11,910.00

Escalation:  $13,176.18

Prime Contractor Overhead:  15% $1,976.43
SUBTOTAL:  $15,152.61

Prime Contractor Profit:  10% $1,515.26

TOTAL UNIT COST:  $16,667.87

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Quote is for Level D.  
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION



APPENDIX C EXHIBIT IA 3-15
COST WORKSHEET - ALTERNATIVE INDOOR AIR 3

Alternative Indoor Air 3 SVE
Periodic Cost Sub-Element
Institutional Control Plan Update

Site:  Stratford Army Engine Plant Prepared by:  WWM Check by:  
Location:  Stratford, Connecticut Date:  03/14/05 Date:  
Phase:  Feasibility Study (-30% to +50%)
Base Year:  2004

Work Statement:  

The Institutional Control Plan will be updated in accordance with the findings of the annual inspections for compliance.  
This institutional controls inspection and update will need to be accomplished for soil and groundwater alternatives, 
and the cost for the inspection and update is included under other media alternatives.  This should be considered when cost
for site remediation is being estimated.  

Cost Analysis:  

Annual Institutional Control Costs:  
UNIT

QTY UNIT LABOR EQUIP MTRL TOTAL TOTAL COMMENT

40 HR $115.00 $115.00 $4,600.00 Harding ESE
Travel to Site 0 DAY $65.00 $0.00 Harding ESE
Per Diem 0 DAY $125.00 $0.00 Harding ESE
ODCs/equipment 1 LS $1,000.00 $1,000.00 Harding ESE
Report 40 HR $115.00 $115.00 $4,600.00 Harding ESE

Subtotal:  $10,200.00
Escalation:  $11,284.39

Prime Contractor Overhead:  15% $1,692.66
SUBTOTAL:  $12,977.04

Prime Contractor Profit:  10% $1,297.70

TOTAL UNIT COST:  $14,274.75

Source of Cost Data:  

Harding ESE, May 2002, Draft Initial Screening of Alternatives.  

Cost Adjustment Checklist:  

FACTOR: NOTES:

H&S Productivity (labor and equip only) Level E
Escalation to Base Year Costs from 2002 ISA report, base year is 2004. 
Area Cost Factor ISA costs prepared for Stratford Area.  
Subcontractor Overhead and Profit NA
Prime Contractor Overhead and Profit Includes 15% overhead and 10% profit.  

DESCRIPTION

Project Engineer



APPENDIX C TABLE IA 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 3  SOIL VAPOR EXTRACTION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Mobilization/ Bringing equipment and Construction Equipment
Demobilization personnel to the site Submittals/Implementation Plans

(mobilization) or removing Air Monitoring Plan
equipment and personnel Construction Quality Control Plan
(demobilization) for purposes Construction Schedule
of constructing or installing Environmental Protection Plan
the remedial action. Materials Handling/Transportation/Disposal Plan
Includes Permits
setup/construction Sampling and Analysis Plan
and/or removal of Site Health and Safety Plan
temporary facilities Site Security Plan
and utilities.  Does not include Site Work Plan
mobilization or demobilization Storm Water Pollution Prevention Plan
specific to construction or Training & Medical Certifications
installing an on-site Temporary Facilities
treatment facility.  Office Trailers

Storage Facilities
Security Fencing & Signs
Roads and Parking
Decontamination Facilities

Temporary Utilities
Temporary Relocation of Roads/Structures/Utilities
Post-Construction Submittals

As-Built Drawings
O&M Manuals
QA/QC Documentation

Site Security Personnel
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APPENDIX C TABLE IA 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 3  SOIL VAPOR EXTRACTION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Monitoring, Sampling, Sampling, testing, on- or Meteorological Monitoring
Testing, and Analysis off-site analysis, data Air Monitoring and Sampling

management, and quality Radiation Monitoring
assurance/quality control.  Health and Safety Monitoring
Includes monitoring to Personnel Protective Equipment
evaluate remedy Monitoring Wells
performance and/or Geotechnical Instrumentation
compliance with Soil Sampling
regulations.  Sediment Sampling

Surface Water Sampling
Groundwater Sampling
Radioactive Waste Sampling
Asbestos Sampling
Laboratory Chemical Analysis
On-Site Chemcial Analysis
Radioactive Waste Analysis
Geotechnical Testing
Chemical Data Management
Soil Gas Monitoring
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APPENDIX C TABLE IA 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 3  SOIL VAPOR EXTRACTION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Site Work Activities to establish the Demolition

infrastructure necessary for Clearing and Grubbing
the project (i.e., site Earthwork
preparation).  Also Stripping
includes permanent site Stockpiling
improvements and Excavation
restoration of areas or site Borrow
features disturbed during Grading
site remediation.  Site work Backfill
is generally assumed to be Topsoil
"clean work," meaning that Roads/Parking/Curbs/Walks
there is no contact with Vegetation and Planting
contaminated media or Topsoil
materials.  Excludes all site Seeding/Mulch/Fertilizer
work specific to Sodding
constructing or installing Erosion Control Fabric
an on-site treatment Shrubs/Trees/Ground Cover
facility.  Fencing/Signs/Gates

Utilities
Electrical
Telephone/Communications
Water/Sewer/Gas

Storm Drainage/Subdrainage
Sediment Barriers

Surface Water Collection Collection or containment Pumping
or Containment of contaminated surface Draining

water.  Excludes treatment, Channel/Waterway
off-site transportation, or Berm/Dike
off-site treatment/ Lagoon/Basin/Tank
disposal of contaminanted 
surface water.  
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APPENDIX C TABLE IA 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 3  SOIL VAPOR EXTRACTION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Groundwater Extraction Extraction or containment of Extraction/Injection Wells
or Containment contaminated groundwater. Vertical

Excludes treatment, off-site Horizontal
transportation, or off-site Extraction Trench
treatment/disposal of Pumps
contaminated groundwater. Piping

Lagoon/Basin/Tank
Subsurface Drains
Subsurface Barrier

Slurry Wall
Grout Curtain
Sheet Piling

Gas/Vapor Collection/ Collection or control of Collection Well System
Control off-gas or air emissions Collection Trench System

from contaminated Collection System at Lagoon Cover
sources.  Fugitive Dust Control

Vapor/Gas Emission Control

Soil Excavation Excavation and Excavation
handling of contaminated Hauling
soil.  Excludes treatment, Stockpiling
off-site transportation, or 
off-site treatment/disposal
of contaminated soil.  

Sediment / Sludge Removal or containment Excavation
Removal or Containment of contaminated sediment Dredging

or sludge.  Excludes Vacuuming
treatment, off-site Lagoon/Basin/Tank
transportation, or off-site
treatment/disposal of 
contaminated sediment or 
sludge.  
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APPENDIX C TABLE IA 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 3  SOIL VAPOR EXTRACTION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Demolition and Removal Demolition/removal of Drum Removal

contaminated or Tank Removal
hazardous materials or Piping Removal
structures.  Excludes Structure Removal
treatment, off-site Asbestos Removal
transportation, or off-site Contaminated Paint Removal 
disposal of contaminated Ordnance Removal and Destruction
or hazardous materials
or structures.  

Cap or Cover Construction of a multi- Subgrade Preparation
layered cap or cover over Gas Collection Layer
contaminated materials or Low Permeability Clay Layer
media (e.g., soil, sediment, Bentonite
sludge) to prevent or reduce Geosynthetic Clay Layer
exposure and minimize Geotextile
infiltration of surface water Geomembrane
and production of leachate.  Granular Drainage Layer

Geonet
Waste Placement (Cut/Fill)
Protective Soil Layer
Asphalt/Concrete Pavement
Topsoil
Erosion Control Fabric
Seeding/Mulch/Fertilizer

On-Site Treatment Construction or installation Mobilization/Demobilization
of a complete and usable Site Work
on-site facility for Structures
treatment of contaminated Process Equipment and Appurtenances
media (e.g., soil, solids, Non-Process Equipment
sediment, sludge, surface Startup and Testing
water, groundwater), including Equipment Upgrade/Replacement
in-situ and ex-situ techniques.  
Includes all mobilization and
site work required for the 
treatment facility.  
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APPENDIX C TABLE IA 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 3  SOIL VAPOR EXTRACTION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Off-Site Treatment / Final placement of Material Handling/Loading
Disposal contaminated media, material, Transportation to Off-Site Facility

or treatment residuals at off- Treatment/Disposal Fees
site commercial facilities, 
such as solid or hazardous 
waste landills and 
incinerators, that charge 
fees to accept waste 
based on certain criteria.  

Contingency Costs added to cover Scope Contingency
unknown, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
related to construction or
installation of the remedial 
action.  

Project Management Services to support Planning
construction or installation Community Relations
of remedial action not Bid/Contract Administration
specific to remedial design Cost and Performance Reporting
or construction management. Permitting

Legal
Construction Complete Report

Remedial Design Services to design the Field Data Collection and Analysis
remedial action, including Design Survey
pre-design activities to Treatability Study
collect the necessary data.  Bench-Scale

Pilot-Scale
Field-Scale

Preliminary/Intermediate/Final Design
Design Analysis
Plans & Specifications
Construction Cost Estimate
Construction Schedule
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APPENDIX C TABLE IA 3-1
CAPITAL COST ELEMENT CHECKLIST - ALTERNATIVE IA 3  SOIL VAPOR EXTRACTION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction Activities
Construction Management Services to manage Submittal Review

construction or installation of Change Order Review
remedial action, excluding Design Modification
any similar services Construction Observation
provided as part of Construction Survey
construction activities.  Construction Schedule Tracking

QA/QC Documentation
O&M Manual
Record Drawings

Institutional Controls Non-engineering (i.e., Institutional Control Plans
administrative or legal) Restrictive Covenants
measures to reduce or Zoning
minimize potential for Property Easements
exposure to site Deed Notice
contamination or hazards Advisories
(i.e., limit site access or Groundwater Use Restrictions
restrict site access).  Site Information Database
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APPENDIX C TABLE IA 3-2
O&M COST ELEMENT CHECKLIST - ALTERNATIVE IA 3 SOIL VAPOR EXTRACTION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

O&M Activities
Monitoring,  Sampling, testing, on- or Meteorological Monitoring
Sampling, Testing, off-site analysis, data Air Monitoring and Sampling
and Analysis1 management, and quality Radiation Monitoring

assurance/quality control  Health and Safety Monitoring
during the O&M period.  Personnel Protective Equipment
Can include monitoring to Monitoring Wells
evaluate remedy Soil Sampling
performance/compliance with  Sediment Sampling
regulations, or monitoring to Surface Water Sampling
track migration of Groundwater Sampling
contaminant plume.  Process Water Sampling

Process Air Sampling
Laboratory Chemical Analysis
On-Site Chemcial Analysis
Chemical Data Management

Extraction Operation and maintenance Operations Labor
Containment, or of on-sitesystemsto extract, Maintenance Labor
Treatment contain, or treat contaminated Equipment Upgrade/Replacement Repair
Systems2 media (e.g., soil, sediment, Spare Parts

sludge, surface water, or Equipment Ownership/Rental/Lease
groundwater). Consumable Supplies

Bulk Chemicals
Raw/Process Materials
Utilities
GAC Regeneration

1 Site Monitoring, performance monitoring, or compliance monitoring.  
2 Specify extraction, containment, or treatment system.  Examples include groundwater extraction system,

engineered cap or cover, soil vapor extraction system, groundwater treatment facility, etc. 

More than one system may be associated with an individual alternative.  
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APPENDIX C TABLE IA 3-2
O&M COST ELEMENT CHECKLIST - ALTERNATIVE IA 3 SOIL VAPOR EXTRACTION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

O&M Activities
Off-Site Treatment / Treatment and/or disposal Material Handling/Loading
Disposal of wastes generated during Transportation to Off-Site Facility

operations and maintenance Treatment/Disposal Fees
(e.g., on-site treatment 
residuals, monitoring wastes)
at off-site commercial
facilities, such as solid or 
hazardous waste landfills 
and incinerators.  

Contingency Costs to cover Scope Contingency
unknowns, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
associated with annual
O&M of the remedial action.  

Professional/Technical Services
Project Management Services to manage O&M Planning

activities not specific to Community Relations
technical support listed below.  Cost and Performance Reporting

Permitting
Legal 

Technical Support Services to monitor, evaluate, O&M Manual Updates
and report progress of O&M Oversight
remedial actions.  Progress Reports

Institutional Controls Annual update or Institutional Control Plans
maintenance of non- Restrictive Covenants
engineering measures to Zoning
reduce or minimize potential Property Easements
for exposure to site Deed Notice
contaminants or hazards.  Advisories

Groundwater Use Restrictions
Site Information Database
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APPENDIX C TABLE IA 3-3
PERIODIC COST ELEMENT CHECKLIST - ALTERNATIVE IA 3 SOIL VAPOR EXTRACTION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Construction/O&M Activities
Remedy Failure Construction activities to Mobilization/Demobilization
or Replacement replace an installation remedy Site Work

or key components of the Structures
remedy.  Process Equipment and Appurtenances

Non-Process Equipment
Startup and Testing

Demobilization of Construction activity to Demolition and Removal
On-Site dismantle or take down Well Abondonment
Extraction, extraction, containment, or 
Containment, or treatment facility or 
Treatment equipment upon
Systems1 completion of remedial 

action.  

Contingency Costs to cover Scope Contingency
unknowns, unforeseen Bid Contingency
circumstances, or 
unanticipated conditions
associated with
Construction /O&M
activities.  

1 Specify extraction, containment, or treatment system.  Examples include groundwater extraction systems, soil 

vapor extraction system, groundwater treatment facility, etc.  More than one system may be associated with an 

individual alternative.  

Professional/Technical Services
Five Year Review Services to prepare five- Site Visit

year review reports (if Field Data Collection
hazardous substances, Data Review and Analysis
pollutants, or contaminants Report Preparation
remain on-site above levels 
that allow for unrestricted
use and unlimited 
exposure.  
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APPENDIX C TABLE IA 3-3
PERIODIC COST ELEMENT CHECKLIST - ALTERNATIVE IA 3 SOIL VAPOR EXTRACTION

Feasibility Study
Stratford Army Engine Plant
Stratford, Connecticut

Cost Element Description Sub-Elements

Professional/Technical Services (cont.)
Groundwater Services to analyze and Site Visit
Performance optimize on-going Field Data Collection
Optimization groundwater pump and Data Review and Analysis
Study treat systems.  Report Preparation

Remedial Acion Services to prepare Site Visit
Report remedial action report Field Data Collection

upon completion of Data Review and Analysis
remedial action.   Report Preparation

Institutional Controls Periodic update or Institutional Control Plans
maintenance of non- Restrictive Covenants
engineering measures to Zoning
reduce or minimize potential Property Easements
for exposure to site Deed Notice
contaminants or hazards.  Advisories

Groundwater Use Restrictions
Site Information Database
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